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AMERICAN ENGINEERS IN ENGLAND. 

The recent peremptory refusal of the Liverpool Town Council to 
sanction the appointment of an American consulting engineer in con- 
nection with their proposed electric traction scheme has led to an 
acrimonious discussion in the English technical press. The circum- 
stances were sufficiently ludicrous to have excited our contemporaries 
to laughter, but it appears that some of them think England is self- 
sufficient, even in the matter of electrical engineers, and that the de- 
cision of the Liverpool Council was a sort of declaration of inde- 
pendence in matters tractional. This view of the case would be high- 
ly satisfying if the whole incident did not seem so suspiciously like 
an attempt to keep up the courage of the electrical fraternity on the 
other side. Perhaps a littie of the real reason for the surprising una- 
nimity of the statements regarding the surpassing excellence of the 
English traction engineers may be inferred from this editorial re- 
mark in the London Electrical Review: ‘There are many directions, 
as, for instance, the design and manufacture of tramcar motors and 
controllers, in which we acknowledge American supremacy, and in 
these we are glad to avail ourselves of Brother Jonathan’s experience 
(of course paying for it), but to call in a consultant from the other 
side is rather too much of a good thing. The Dingley tariff is hard- 
ly likely to encourage the average [Englishman to shower benefits 
unnecessarily upon America.” All of which goes to show that feel- 
ings of irritation, as well as natural pride in the abilities of their elec- 


tricians, animate our brethren overseas. 


The abilities of engineers are judged by the results they accomplish. 
Whatever may be the genius of English electricians in this direction, 
they have not as yet shown evidences of higher skill than our own. 
Their opportunities have been few and limited, and, be it said to their 
credit, most of them are willing to learn from the larger experience 
of their American fellows. With all respect to their achievements it 
can be said that they have much to learn. 


All the time, however, while the press has been filled with gratu 
latory references to the action of.the Liverpool Council in refusing to 
employ an engineer from this side of the water, the orders for Ameri- 
can machinery have been coming in. The English are a very sensible 
people when it is a question of buying supplies. They may not de- 
sire to have the American engineer come in person to consult with 
them or design their railway systems, but they give him a vicarious 
welcome when they import his machinery. It is not likely that any 
little irritation felt at American tariffs or American supremacy in this 
particular work will long blind the vision of those Englishmen who 
are spending money in the construction of trolley roads to the un- 
questionable superiority of American apparatus, and, where they can 


be made to fit the local conditions, American methods. 





THE EFFECT OF HARD TIMES ON PRICES. 

In the September 11 issue of Bradstreet’s is given an interesting 
table showing the comparative prices of 108 staple articles, raw and 
manufactured products, produce, cattle and meats, at quarterly and 
monthly intervals, and the fluctuations in quotations from: October 1, 
1893, to September 1, 1897, covering the period of recent extreme 
business depression. In the table are found a few items, the course 
of the prices of which, during the period named, will be interest- 


ing to electrical people. Aluminum, at Pittsburg, was quoted at 85 
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On July 1, 1894, it had declined 
It maintained 


cents per pound on October 1, 1893. 
to 65 cents, and reached 60 cents on January 1, 1895. 
this figure until July 1, 1896, when it dropped to 55 cents per pound, 
and six months later, on January 1, 1897, was quoted at 37 cents. 
Ever since then it has kept steadily at that figure. Copper, Lake 
Superior ingots, at New York, was evidently not much affected by 
the adverse business conditions, as indicated by the prices in the state- 
ment. The highest price attained during the period between Octo- 
ber 1, 1893, and July 1, 1894, was 10.1 cents, and the lowest was 9 
cents per pound. It fluctuated between 9% cents and 10.7 cents dur- 
ing 1804 and 1895. and on October 1, 1895, it reached the highest 
figure recorded for the entire period, namely, 12 cents. Since then it 
has fluctuated between the latter figure and 10% cents. 
at the present time at 11.25 cents. Rubber experienced less fiuctua- 


It is quoted 


tion than any other article, the net results being decidedly better 
prices. Para fine new rubber, from up river districts, was quoted at 
69 cents per pound on October 1, 1893, but it fell to 65 cents on July 
It advanced to 73% cents by January 1, 1895, and then de- 
clined to 71 cents on July 1, the same year. On October 1, 1895, it 
reached 77 cents, and on July 1, 1896, 81 cents was the ruling figure. 
Since then it has increased in price quite steadily, reaching 87 cents 
on May 1, 1897. It dropped to 85 by June 1, and 84 on July 1, but 
afterwards advanced, and was quoted at 87 cents on August 1, and on 
September 1 had reached the highest price, namely, 88 cents. 


1, 1894. 





LIQUID AIR IN ELECTRICAL WORK. 
The letters from Professors J. A. Fleming and Elihu Thomson 
in this issue open a fascinating field of speculation for the electrical 
engineer. The possibility of manufacturing liquefied air on a com- 
mercial scale has been amply proven, and the desideratum appears 


to be to find some sort of use for it in commercial quantities. 


The interesting changes in the properties of metals and dielectrics 
at the low temperature of boiling air lead to a bewildering variety of 
speculations as to the ultimate possibilities of insulation and conduc- 
tion under these conditions. Whether or not we shall see pipe lines 
conveying liquid air from Niagara to New York, with conductors in 
cool and comfortable retirement within is at least doubtful, but we 
may see a variety of very interesting electrical uses made of this new 
material. It is a high insulator, and the most magnetic liquid known 
with the exception of liquid oxygen, which is easily derived from it. 
Its normal temperature when quietly effervescing at atmospheric 
pressure is 185° C. below zero, or only 88° above the absolute zero. 
At this temperature pure copper becomes fifteen times and pure iron 
twenty-three times as good a conductor as under ordinary circum- 
stances. 

The suggestions which crowd themselves upon the attention of one 
who thinks of the possibilities of usefulness of an agent giving these 
conditions are mostly vague, and must remain so until some definite 
statement of the cost of liquefying air can be had. Professor Fleming 
has already pointed out that by its agency a magnet can be rapidly 
aged. Another use which seems to suggest itself at once is in connec- 
tion with induction goils, whose resistance could be*enormously re- 
duced, and whose insulation could probably be much improved by 


cooling them in a bath of this strange liquid. 


NEW YORK STATE STREET RAILWAY CONVENTION. 

The fifteenth annual meeting of the Street Railway Association of 
the State of New York has just closed its session at Niagara Falls, 
where a large attendance and the great interest displayed in the pa- 
pers read gave testimony to the valuable work the association is ac- 
complishing. A report of the convention and abstracts of most of 
the important papers read will be found in other parts of this issue. 


Perhaps the most interesting subject discussed at the convention was 
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the municipal ownership of street railways. There can be little doubt 
that socialistic ideas are making considerable headway in this country. 
The question of the mfunicipal ownership of electric light plants has 
been vigorously discussed. Such ownership of water and gas works 
has been the rule in many parts of the country for some years. So 
far there has been no case of the operation of a street railway line 
by a municipality, but it is not unlikely that the experiment may be 


tried before very long. 


The experience which has been gained in the municipal control of 
water and gas works and of the few electric-light plants which have 
thus been owned should be sufficient to deter any town or city that 
contemplates the dangerous experiment of operating car lines. While 
from many points of view the advocates of municipal ownership are 
able to present strong arguments and to make out a good case for 
their position, the final argument of common sense does not lie with 
them. It is likely that human nature would have to be reconstructed 
before really successful municipal operation of large semi-public 
works of this character could be had in this country. 


POLYPHASE MOTORS FOR RAILWAYS. 

The remarkable flexibility and convertibility of alternating currents 
has led to many attempts to use the alternating-current motor for 
traction purposes. As the synchronous motor is out of the question 
for such work, the induction or rotary field motor is the most prom- 
ising machine for this purpose. If the induction motor in its simplest 
form, viz., with a short-circuited rotor winding, without insulation, 
commutator or collecting rings could be used, it would result in a 
wonderful reduction of the trials of the street railway man. Such a 
motor, with waterproof primary or field windings, runs as well under 


water as in air. 





The great trouble with induction motors for traction work is the 
difficulty of running at various speeds. The induction motor behaves 


the direct-current shunt motor, as far as speed, 


torque and current consumption are concerned. 


remarkably like 
It runs normally at 
speeds just below synchronism, just as the shunt motor runs with a 
back E. M. F. just below the impressed E. M. F. Like the latter 
machine, also, it slows down but little from no load to full load and 
turns around and acts as a dynamo if the speed of the car tends to 
increase a few per cent. on down grades. To run at slow speeds 
resistance must be inserted in series with the secondary of the induc- 
tion motor, just as it must in the armature circuit of the shunt ma- 
chine. The efficiency also falls proportionately with the speed, as in 
the direct-current machine. Unfortunately an inductive resistance 
cannot be used with the induction motor to save power, as its use 
would cause a great reduction of the torque. Resistances cannot be 
used directly in the supply circuits of the motor for the same reason. 
They must be put in circuit with the secondary by means of collect- 


ing rings or mounted on the rotor. 


A method has been proposed for operating induction motors at va- 
rious speeds by changing the grouping of the motor conductors by 
means of a controller in such a manner as to change the number of 
poles in the machine. If, for example, the conductors of a six-pole 
motor are so rearranged by a controller as to give the motor four poles, 
the speed with the same frequency is increased 50 per cent. This re- 
grouping is. limited by the maximum allowable peripheral speed on 
the one hand and the minimum allowable number of slots per pole 
on the other. er bree: 

Multiphase curents require at least three conductors for their trans- 
mision. This would necessitate the objectionable feature of a double 
trolley, unless the transmission were single phase and the cars pro- 
vided with phase splitters. On long-distance third-rail routes where 
the alternating system is necessary for transmission, or on under- 
ground conduit roads, the third conductor could be added with little 


trouble. 
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Design, Construction and Test of a 1250-Watt Transformer. 





BY PROFESSOR HENRY S. CARHART. 


The criticism is often made that our best books, written by college 
professors, are too theoretical, and that they do not lead to practical 
results when the attempt is made to apply their teachings. Practi- 
cal engineers inside of the great manufacturing companies sometimes 
indulge in a little top-lofty patronage of those who, they admit, are 
doubtless very scholarly, but who have not had the overwhelming 
advantage of factory experience. Now we have no disposition to 
deny that many books on applied electricity would have their value 
enhanced by illustrations drawn from the latest practice. But it must 
be remembered that those who are in the secrets of the latest 
practice are very slow to communicate their information for the bene- 
fit of the world of learners at large; and, moreover, we are much in- 
clined to suspect that the intense practician is disposed to overvalue 
his trade secrets in order to balance up his side of the account. 

Jt was with some such thoughts as these that Mr. M. S. Trevidick 
and Mr. H. T. Harrison, two of my students, undertook, under my 
direction, to design and construct a transformer, in order to deter- 
mine for themselvés how far theory dictated correct practice. They 
chose the core type as distinguished from the shell type because the 
iron could be cut at the tinsmith’s without the expense of a costly 
die. At the same time it was evident that this type presents some- 
what striking departures from the design commonly employed in the 
shell type; they were therefore thrown more on their own resources. 
Since the mean length of one turn of the copper conductor is less 
in the core type than in the shell, it follows that the number of turns 
will be relatively larger in the former than in the latter if the copper 
and the iron losses are to be approximately equal for full load. 

It may not be amiss to demonstrate that the copper and iron losses 
should be equal to each other for highest efficiency at any load. Since 
the copper losses in the primary and secondary are nearly equal to 
each other, the entire copper loss may be expressed as al/*R, where 


7 and R are the current and resistance of the secondary. If 6 repre- 
: F . al?R+é 

sents the iron loss, then for highest efficiency El = ¢ must 

be a minimum. Z is the E. M. F. of the secondary. Differenti- 


ai @R b 
Oe ok UEP 
ferential coefficient is positive. Hence, transposing and canceling 
the £, we have a /? R = 6 for highest efficiency; that is, the cop- 
per loss equals the iron loss. 

For high all-day efficiency and high efficiency at small loads a 
transformer should be designed with a larger number of turns of 
wire, and, therefore, with a smaller iron loss than for power trans- 
mission, which commonly calls for high efficiency at full load. It 
is therefore evident that the conditions for high efficiency for small 
loads and those for good regulation are incompatible. An increase 
in the number of turns of copper increases the efficiency up to the 
point where the copper and iron losses are equal; but this increase 
of copper increases the resistance and so impairs the regulating qual- 
ity of the transformer. 


= ofor a minimum, since the second dif- 


A. DESIGN. 


A few preliminary trials indicated that the primary should have not 
less than 1200 turns (600 on each spool) and the secondary 120, or 60 
with the two coils in parallel for a ratio of transformation of 20. 
For a transformer of 1250-watts capacity a flux density of 3000 lines 
per sq. cm. is a fair value. 

To determine the cross-section of the iron, let Q be the induction, 
N the number of primary turns, uw the permeability, and 4 the cross 
section insq. cm. Assume the induction in the iron to follow the 

ae 


Then 


simple harmonic law. yr 


= @ 4A wcos w/ fora single turn. 


a 
For Vturns, V ae =e= NQAwqwcos@me. Hence for maximum 
rf 


27 
E we have 2272 N@, A, and for the virtual valueof £, V = NQA 
2 
NQ@A. Therefore A Avan In th t 
= 4.44" A. erefore A = —— n the present case 
444n NQ P 


Iolo X 10° 
~ 4.44 X 135 X 1200 X 3000 
equation is based on a resistance drop of one per cent., and on the 
assumption that the primary induced E. M. F. is equal to the im- 
pressed E. M. F. when the secondary is open, 


= 46.8 sq. cm. or 7:25 sq.in. This 
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To find the width x of the core plates, allowing 10 >er cent. for 
oxide and air space between plates, we have 0.9 4° = 7.25, or 
4: = 8.05. But as 0.5 square inch was taken off in beveling the cor- 
ners, 428.05 +-0.5= 8.55 square inches. Hence x = 2.92 inch. The 
plates were cut 2.95 inches wide for the cores, but the cross-connect- 
ing plates, which are all of the same width, were cut 2.83 inches 
wide. 

Allowing a current density of 1000 amperes per square inch, the 
primary would be No. 18 and the secondary No. 8 No. 17 was 
used for the primary. Winding each secondary in two layers of 
3e turns per layer, we find the length of the core plates as follows: 
4.518 inches 
0.500 inches 
2.830 inches 


ML eh ocr bh ok ob Raine sc tatered tueie een 
PETES efi 809.9 <5 Vb es cd Sbae sod eee RE Cheba 
PE Oe CINE. 5 5 edad 52 ecbd 0s obs CE be csr cee 


CO Rs AE ee Py eee ree 7.848 inches 


These plates do not merely abut against the yoke plates, but the 
two sets interleave and overlap at the corners, as shown on an en- 
larged scale in Fig. 1. 

The secondary was wound inside next to the iron. The mean 
length of one turn was estimated to be 12.48 inches, and the total 
length of the 120 turns 124.8 feet. 





£LEC- ome wy 


Fic. 1.—SHOWING Joints. 


The mean length of one primary turn was estimated at 16.026 
inches, and the total length of the 1200 turns 1602.6 feet. 

The resistance of one mil foot at 40° C. is 11.12 ohms, and the 
circular mils in No. 17 is 2025. Hence the resistance of the primary 
11.12 X 1602.6 


is computed as follows: = 8.8 ohms. 


2025 ‘ 

The number of circular mils in No. 8 is 16,884; hence the sec- 

IT.12 X 124.8 << enkat ali: 
16,884 
on the two spools in parallel, the secondary resistance becomes 
0 0212 ohm. 

The copper losses would be as follows: 

Primary, 1.3° X 8.8 = 14.87 watts. 

Secondary, 12.5* & 0.0847 = 13.23 watts. 

To estimate the loss by eddy currents and hysteresis, both were 
included under Steinmetz’s formula, assuming as the hysteretic con- 
stant 0.0025. The mean length of the magnetic circuit is 26.696 
inches. Hence the volume of the iron is 26.696 * 7.25 = 193.27 


ondary resistance is With the coils 


cubic inches. Therefore, 
Watts lost = 193-27 X 16.387 X £35. Xx 0.0025 X 3o00-!"* =: 99.32. 
Total losses, 67.21 watts. re 
Efficiency at full load, — = 0.949 = 94.9 per cent. 
1250 + 67.21 


To estimate the magnetizing current Thompson's formula is 
@Z 3000 X 26.696 X 254 
26.65 SS : 
Nu 1200 X 2000 

meability is assumed to be 2000. 

The current representing the waste power due to hysteresis and 
eddy currents is 0.039. Since the magnetizing current is in quad- 
rature with the power component, the whole no-load current is 


= 0.048 ampere. The per- 


J, = ¥ 0.048? + 0 039° = 0.061. 
B. CONSTRUCTION. 


The cores were made of Wheeling iron 15 mils thick, and cut in 
rectangles as shown. These rectangles were closely packed in a 
cast-iron box, lined with asbestos paper and closed by luting on the 


cover. The box was then placed in a small round furnace in the 


metallurgical department, and its temperature was raised to 923°. C. 
The entire mass was then allowed to cool for twenty-four hours. The 
temperature was measured by a Le Chatelier pyrometer—a thermal 
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couple of platinum and platinum-rhodium alloy. The readings were 
taken by a d’Arsonval galvanometer, with telescope and scale. The 
apparatus was carefully calibrated by Prof. E. D. Campbell, to 
whose courtesy we are indebted for its use. The temperature to 
which the iron was raised is above the critical one at which this 
metal \¢ases to be magnetic. On removal from the box it was very 
soft, and presented .a uniform dark surface, resembling the black 
oxide of iron. I have been particular in describing the operation of 
anhealing because the iron loss turned out to be exceptionally low. 

The secondary was wound in two layers of thirty turns each, after 
a proper insulation of pressed board and oiled cloth had been ap- 
piied to the iron. The secondary was then covered with oiled cloth 
and micanite, and the winding was completed by 600 turns of the 
primary on each limb, laid on in nine layers. The last one was not 
full. 




















rj 
) PRIMARY | 







































































acer 











£LEC. WORLD, WY. 

















Fic. 2.—PLAN VIEW. 


Finally the whole was assembled by inserting the small connecting 
rectangles in order at the ends of the two cores. The iron was then 
conipressed between two flat-ribbed plates of cast iron by means of 
three bolts through projecting ears. One of the bolts at each end 
serves to hold the transformer down on the wood base on which 
it is mounted. 

C. TEST. 
a. Resistances. 

The resistance of the primary at 24° C. was found to be 7.95 ohms. 
At 40° this becomes 8.46 ohms. 

The resistance of the secondary in series was 0.079 ohm at 26.5° C. 
At 40° this becomes 0.083 ohm. The weight of the primary was 
about 9.25 pounds, and of the secondary, 6 pounds. 

b. Iron Loss. 

The iron loss measured by exciting the secondary with the pri- 
mary open was found to be 34.5 watts. With 50 volts and the two 
secondary coils in parallel the loss was 35.5 watts. 

c. Regulation. 

The regulation between no load and the full load of 1250 watts 
was nieasured by taking simultaneous readings of two voltmeters, 
one reading the potential difference between the terminals of the 
transformer under test, and the other that of an auxiliary transformer 
without load. The result was a variation of 2.3 per cent. from no 
load to full load. Since nearly 2 per cent. of this is due to drop of 
potential over the primary and secondary resistances, it is evident 
that the cross-flux or magnetic leakage is very small. 

d. Magnetic Leakage. 

The secondary coils in parallel were short-circuited by an electro- 
dynamometer of very low resistance, and observations were made of 
the pctential difference at the primary terminals required to send the 
full current of 25 amperes through the secondary. This potential 
difference was found to be 37 volts. A Weston wattmeter at the 
same time measured the power in watts absorbed by the transformer; 
it was found to be 33.3. The primary current was 1.29 amperes. 


Ilence the effective volts were 33.3/1.29, or 25.8. «The E. M. F. 
produced by the cross-flux, which is wattless, must be in quadrature 
with this effective component. 


The rectangular component, which, 
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coinbined with the 25.8, makes up the whole 37, is 26.5 volts. The 
cross-flux is therefore 26.5/1000, or 2.65 per cent. 
e. Efficiency. 
The following table gives the data for the efficiency at five dif- 


ferent loads: 























| | 

Prim.| Sec. | Sec. |Prim.| Sec | Iron! Sec. Total | Efficiency 

Amp./Amp. Volts.| /24 | /?X8 | Loss.' Watts. | Watts.| Per cent. 
Si tebe snssten © 41 | 3.7 | 100 3] 1.39] 1.14] 34-5) 37°-11] 408.14] 90.93 
B.ccectevecdogces 0.763, 7-4 | 100.3) 4.83) 454] 34-5| 742.22) 786.09 94-42 
Jrvcsege - ceosee 1.05 10.2 | 100 9-15} 8.64; 34-5) 1o20. 1072.29 95-12 
Ge cocvccvcccsccces 1.3% 12.78) 100.6) 14.24] 13.56] 34.5! 1285.67| 1347.97 95-37 
Seccccscccccccece 1.49 | 14.6 | tor | 18.43] 17.69) 34-5) 1474.6 | 1545.22 95-43 

' ' 








riec wrome.~y 1500 


oO 1000 
Fig. 3.—EFFICIENCY CURVE. 


‘he resistances at 40° C. were employed. The primary current with 
open secondary was 0.05 ampere 
f. Comparison of Obscrved and Computed Values. 


Ob- Com- 
served. puted. 
Resistance Of OFUuHaty. at BO” Cwndis.ccsccce sce. “RsO 8.80 
Resistance of secondary at 40° C................ 0.083 0.0847 
Copper 406s, prittary, fail 10dd oe. 6 6b ce cn ss 14.07 14.87 - 
Copper loss, secondary, full load........... 13.07 13.23 
Fiysteresis and eddy current losses.............. 34.5 39.11 
Di ORT yo av dv cds NA Haid HAs bln. oes 0.05 0.061 
TURACIOTICH BE Cll WORE vie sa: «6545. cineeecn vacate 4 BRED 04.90% 





Another Water Power Development. 





Plans are.now well under way for the development of the water 
power of West Canada Creek, a stream flowing through the north 
Rome and Utica, New York State. The plans provide for the im- 
mediate development of about 5000 horse-power at a place called Pros- 
pect, situated some 16 miles from Rome and the same distance from 
Utica. The plans have been prepared by Mr. W. C. Johnson, one 
of the engineers of the Niagara Falls Hydraulic Power & Manu- 
facturing Company. A canal about 100 feet in width will take the 
water from the stream at a point about 2000 feet above Prospect 
and discharge it again at a point about one-quarter of a mile below 
the village. At the lower end a forebay will be built 500 feet long 
and 200 feet wide, from which two penstocks will conduct the 
water to the power house near the edge of the stream. In the 
power house the water will be applied to horizontal water wheels of 
the Stilwell-Bierce & Smith-Vaile make, which will be direct-con- 
nected to multiphase-alternating generators. The work of con- 
struction will be commenced within a few weeks’ time. 





Hartford Water Power Plant Destroyed by Fire. 





Early on the morning of September 7 the electric power generat- 
ing plant which is located on the Farmington River, 10 miles from 
Hartford, Conn., was destroyed by fire. The property destroyed in- 
cludes the building, which was a large wooden structure, two 800-hp 
generators, two exciters and four step-up transformers, beside all of 
the wires and subsidiary apparatus. The building, with half of the 
electrical machinery, was the property of the Farmington River 
Electric Power Company, the remaining half being the property of 
the Hartford Electric Light Company. The five pairs of turbine 
wheels and the shafts were more or less damaged by the fire. The 
loss, it is stated, will be about $50,000. This plant was fully described 
and illustrated in Toe ELectricAL Wor tp of February 13, 1897. 
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Liquid Air as an Insulator. 





To the Editor of the Electrical World: 

Sir—I notice an article in your journal on July 24 from the pen 
of Prof. Elihu Thomson, discussing the ‘use of liquid air as a prac- 
tical insulator for mains and transformers, and as a means of reducing 
the copper resistance of transformers. May I say in passing that, al- 
though the bulk of the knowledge now possessed on the subject of 
the electric and magnetic properties of matter at very low tempera- 
tures has been made public in some seventeen papers jointly pub- 
lished by Professor Dewar and myself, I note no reference to this 
fact in the article in question. I draw attention to this point, not 
merely because some recognition of this from one in Prof. Elihu 
Thomson’s position would have been appreciated, but because in the 
papers in question by Professor Dewar and myself there are many 
hints of the very great difficulties in the manipulation and use of 
liquid air, even as an agent of research. Professor Thomson is ap- 
parently under the impression that thermal insulation by some solid 
stratified non-conductor would be an efficient method of preserving 
a tank of liquid air with a transformer in it. I may say briefly that 
on a small scale every conceivable device of: that kind was tried at 
one time without success. Nothing was effectual until Professor 
Dewar invented the silvered vacuum-jacketed glass vessel as a con- 
tainer, and the even more effective and ingenious mercury-vacuum 
process for producing the high vacua required, without which none 
of our research work could have been done. We have not encum- 
bered our papers with a recital of manipulative difficulties or the nega- 
tive results which it is now so fashionable to publish, or else a long 
account might have been given of the enormous difficulties involved 
in preventing heat from traveling in along conductors into electrical 
apparatus immersed in liquid air. Moreover, although liquid air has 
a temperature of —185° C., it is not at the absolute zero. Hence, there 
is always a generation of heat in a conductor immersed in it when a 
current traverses it. This suffices often to throw the liquid into vio- 
lent ebullition. 

In the case of a transformer the want of dielectric strength in a 
mobile fluid insulator in ebullition would be a serious barrier to the 
use of high pressures. There is no need to follow out in detail too 
seriously a criticism of the proposal to use liquid air as a commercial 
insulator. Probably only those who have actually manipulated 
liquid air are in a position to appreciate the difficulties which have 
had.to be surmounted in using it as an agent of investigation. The 
object of my note is rather to call attention to the fact that in the 
extensive use of liquid air as an agent of research during the last 
five years Professor Dewar and I have had to combat, on a small 
scale, difficulties which would present themselves on an enormously 
greater one should anyone attempt to put in practice the sugges- 
tions made by Professor Thomson. There are no doubt many prac- 
tical uses to which liquid air may be put. We have, as you will see 
in one of our papers, pointed out the use of liquid air in immediately 
ageing a magnet. In the quick determination of the purity of a met- 
al, and as a means of graduating resistance thermometers, there are 
ways in which it will be of great use. These smaller commercial ap- 
plications will doubtless precede the manufacture on a large scale 
of liquid air by water power. 

Experience has generally shown that in any new practical de- 
parture the obstacles to success which spring up arise from unex- 
pected quarters, but a perusal of the long series of papers on “Elec- 
tric and Magnetic Research at Low Temperature,” copies of which 
I send you, and which briefly epitomize the work done by Professor 
Dewar and myself in this new department of investigation, will show 
the nature of the chief difficulties which have to be met. I may 
mention that in our experiments on the magnetic permeability of 
liquid oxygen we used a small air-core transformer, as Professor 
Thomson suggests. It took over a gallon of liquid air to cool this 
transformer, the size of a small apple, and keep it down to the re- 
quired temperature during the experiments. How much liquid air 
therefore would it require to cool down a dozen 50-kw transformers 
and connected mains when in full work, and would it be worth while 
when done? From an engineering point of view the whole matter 


is one of relative cost of energy and liquid air. 

I may remark that we were the first to show experimentally that 
it is only very pure metals which would have their resistivity entirely 
abolished by reduction to the absolute zero of temperature, and I 
pointed out in a Friday evening discourse which I gave at the Royal 
Institution on June 6, 1896, that if copper wires could be stretched 
from the earth to the moon and kept at the absolute zero of tempera- 
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ture any amount of power could be transmitted along them without 
loss. 

So far, therefore, as the mere scientific suggestion of the value of 
low temperature in electrical work is concerned, there is nothing 
novel in Prof. Elihu Thomson’s ideas. It remains to be seen 
whether anything like a practical realization is within the domain 
of engineering. Anyone who knows the value of the latent heat of 
evaporation of liquid air would not be sanguine of the result, even 
supposing mechanical difficulties all overcome. 

J. A. FLEMING. 





To the Editor of the Electrical World: 

Sir—I sincerely regret any omission or appearance of neglect to 
give due credit to Professo: Dewar and Dr. Fleming for their ad- 
mirable researches concerning liquid air. The fact is that I sup- 
posed it was well known that to Professor Dewar and Dr. Fleming 
we owed nearly all of what is now known of the properties of liquid 
air. I see now that my statement in a former article (July 24 issue) 
might be misunderstood, and therefore might be open to criticism. 
I therefore take this opportunity to say that I have all along had the 
greatest admiration for and appreciation of the painstaking effort 
which the work on liquid air must have demanded, and that I would 
be the last person to wish to have neglected to give due credit. /I 
may have assumed that the work Professors Dewar and Fleming 
was well known to those interested, but, of course, may be mis- 
taken in that. I am all the more pleased to have this opportunity 
to testify to my own appreciation of it. 

Concerning the possibility of heat insulation, I have only to say 
that some weeks ago about 2 gallons of liquid air were brought by 
Mr. Tripler from New York City to the General Electric factory 
at Lynn, the journey occupying about nine hours, and that in spite 
of the fact that it was lavishly used in experiments (being dipped out 
by the pint in ordinary tin cups), we had over a quart left at the end 
of thirteen hours after it leit New York. About 30 per cent. had 
evaporated on the journey. The receptacle was a milk can, sheathed 
in from 2 to 3 iuches thick of ordinary felt lagging for steam pipes. 
The covering could doubtless be greatly improved in many ways, 
so as to reduce the loss. But in a large tank, say 10 feet in diameter, 
the proportionate or percentage loss would be far less. It is the old 
“battles of the cubes and the squares.”’ 

[ appreciate the difficulties Dr. Fleming points out, but think that 
many of them could be removed by working on a large scale with 
suitable arrangenents, which may be devised. My article was not 
intended to be more than suggestive. 

Of course, we would not be bound to rely wholly on liquid air for 
insulation of conductors cooled by it. I did not intend to commit 
myself t» liquid air as an immediate factor in electrical engineering. 
While the low latent heat of evaporation of liquid air is against its 
application for refrigerating purposes, the same fact favors cheap 
production on the large scale. 

Now, in conclusion, I intend to draw upon my own imagination 
and that of your readers. 

Suppose a pipe line with conductors supported therein and in- 
sulated (or not) over their surface, be kept filled with liquid nitrogen 
under a pressure of, say, 250 pounds, whatever evaporation takes 
place is given certain vents or outlets where the gas, escaping at 
points along the line, may be superheated and made to do work. 
Let the pipe line be most thoroughly jacketed by successive layers 
of the best obtainable heat insulator (dry feathers, fine wool, dry pith 
of corn, etc.), and let the liquid gas be pumped through as oil in oil 
pipe lines is from one end to the other, say from Niagara to New York 
Citv. Let a weli-jacketed set of very large capacity tanks exist at 
New York. With such a system energy could be transmitted elec- 
trically, and from the liquid gas transmitted, energy could be obtained 
by atmospheric or waste heat. By superheating a very good return 
could be effected. The electrical transmission might even be left 
out of the scheme altogether. 

{f low cost power could be used to produce the liquid air, as is the 
case when a surplus power exists during certain hours, the cost of 
liquefaction would be small. Doubtless also by fractional distilla- 
tion under proper conditions the oxygen could be separated as gas at 
almost negligible cost, and used for chemical and metallurgical 
operations, 

I agree with Dr. Fleming that there are many difficulties, but I 
question if they may not be surmountable, and my experience is 
that, in other fields, some of the difficulties have at last been seen to 
be much less formidable than they at first appeared. Both inventive 
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and enginecring skill may be needed. I think I already see ways by 
which some of the more serious difficulties pointed out by Dr. 
Fleming may be avoided. Truly, as he says: “It remains to be seen 
whether anything like a practical realization is within the domain of 
engineering.” lt would be a great gratification to me to see the 
most excellent laboratory work of Professr Dewar and Dr. Fleming, 
a work involving so much effort in the face of many difficulties, 
finally Learing fruit, unexpected though it might be, in industrial 
applications. Evinu THOMSON. 
Swampscott, Mass. 





Dover (Eng.) Electric Tramways. 

Two new lines of electric tramways have just been completed in 
England, one at Leeds and one at Dover. Each of these undertak- 
ings is in the hands of the municipality, and each is operated on 
the overhead trolley system. The Leeds line is about seven miles 
long, double track; but the Dover system, though only a little over 
four miles in lengtth, is the more interesting, as, although it is a 
municipal undertaking, current is supplied from the electric-light- 
ing station of the Dover Electricity Supply Company. This being 
the case, the Town Council is saved the expense of a special power 
station, and the extra custom enables the Supply Company to fur- 
nish its lighting current more economically. The Council pays, 
under an agreement which has been made, at the rate of 3d. pet 
Board of Trade unit for a specified minimum number of units per 
annum. The line runs from the approach to Dover pier to Buck- 
land, and the fare for the entire journey is one penny. 

Before the Dover Council embarked upon this plan the question 
of gas versus electricity for traction purposes was considered, and 
the cost of the two methods compared. The following table of 
figures was drawn up after estimates for the supply of motive power 
had been obtained from both the Dover Gas Company and the 
Dover Electricity Supply Company. The cost of permanent way 


is not included: 
Gas Power. 





Electric -Power. 





CAFS nccccccscccevcvvcccccess £5,600 COPE oiccccccesececcvcvescces £4,620 
THAMES cicivecccrccccscccese 660 THAMES oc cewsscteccs steeds 660 
Machinery ...cccecsscceceees 1,750 Line Equipment ........... 7,500 

Total ..cccccsccsecesescscers £8,010 DOB oicc cc ccccsscccescees £12,780 


The comparative annual cost of working the two systems of cars 
was shown as follows: 


Gas Power. Electric Power. 








Interest on Loan .......... £230 Interest on Loan ........... £371 
Installment ..... paivawaevuede 277 FnstallmMent ...ccsccecorcccece 463 
160,000 Miles @ 6d. ........ 4,000 160,000 Miles @ 5d. ........ 3,333 

£4,507 £4,167 


From these figures it is seen that while the initial outlay is 
heavier for electricity, the annual cost of operation is £340 less. 

The Dover Town Council has prepared the roadway, laid the 
rails, furnished the cars, motors, overhead wires, poles, and the 
complete électrical equipment outside, and will operate the system; 
but the supply of power will be entirely in the hands of the com- 
pany, which has for the purpose increased the plant at its generat- 
ing station. At this station, which is situated about halfway down 
the line, two additional Babcock & Wilson water-tube boilers of 
200 horse-power each, have been put down. They supply steam to 
two horizontal tandem compound engines running at a speed of 235 
revolutions per minute. The latter are coupled divectly to rail- 
way generators (four-pole compound-wound), which have an‘ out- 
put of 100 kilowatts at 500 volts. 

The centre line of the tramway coincides with the centre line of 
the road. The gauge of track is 3 feet 6 inches, which was rendered 
necessary by One or two narrow streets through which the line 
runs. The rails are laid on a continuous block of Portland cement 
concrete 12 inches wide by 8 inches deep. The roadway is paved 
with Guernsey granite blocks. 

Mr. A. H. Stilgoe, A. M., I. C. E., who drew up plans for the 
scheme in 1896, explained the system recently before the Municipal 
and County Engineers. Among other details given were the fol- 
lowing: 

The overall efficiency of each engine and generator combined at 
the power station is not less than 84 per cent. A motor genera- 
tor of 30 kilowatts capacity is provided, the alternator side giving 
a current of 2500 volts at a frequency of 100, and the dynamo side 
generating 60 amperes at 500 volts. Separate switchboards of 
enameled slate are provided for each dynamo and the motor gen- 


THE ELECTRICAL WORLD. 








Vor. XXX... No. 12. 


erator, together with ammeters and voltmeters, automatic circuit 
breakers, with magnetic blowouts, lightning arresters, etc. The 
side trolley is used, with two No. o B & S special copper wires 
extending the whole length of the route. The steel poles are 31 
feet long, and the wires are carried at a height of 21 feet 6 inches. 
The tramways are divided into three sections, radiating from a 
central feeder pillar, and are further divided into half-mile sections 
at switch pillars. The cars are carried on Peckham cantilever 
trucks of special design, and are, each provided with two 25-hp. 
motors, series-parallel controllers, electrical and mechanical 
brakes, etc. There are eight motor and two trailer cars. 





Counter E. M. F. in the Arc. 





To the Editor of the Electrical World: 

“Fall not,’ says Lerd Bacon, “into the error which is an impa- 
tience of doubting, and a blind hurry of asserting without a mature 
suspension of judgment.” And I would humbly, and with a sense 
of my extreme ignorance compared to the wisdom of the gentleman 
I criticise, point out that Professor Blondel seems to be guilty oi 
this “error of learning.” I notice, in the admirable Digest of Tur 
ELECTRICAL WoRLD of September 4, 1897, page 280, a description 
of an experiment by him to determine whether or not there exists 
the phenomenon of counter E. M. F. in the electric arc. He is 
quoted as “breaking the current periodically for one six-hundredth of a 
second, and at frequent intervals, and connecting the terminals of 
the arc during those moments to the terminals of a galvanometer. 
The voltage on the galvanometer under these conditions does not 
exceed .15 volt. He concludes that it is now definitely established by 
these tests that the arc acts like a resistance, and has no counter 
E. M. F. at all comparative with the observed difference of potential.” 

Now the field coil of a dynamo has no counter E. M. F., and yet, if 
one should experiment on it after this fashion, he would get a very 
great voltage at his galvanometer. This is so because of its self- 
induction, or, to speak more correctly, because magnetic energy is 
stored up in the surrounding ether, and is given out at the moment 
of the discontinuance of the magnetizing force. There are three 
ways, which I call to mind, of thus storing energy in the medium: 
First, by moving waves in it; second, by electrostatic strain in it: 
and, third, by an electromagnetic condition in it. Counter E. M. F., 
or E. M. F., is not necessarily accompanied by either of these modes 
of energy storage; as witness either the primary or secondary bat- 
tery. When a current flows it is always accompanied by both elec- 
trostatic and magnetic storage of energy, though in a small, straight 
circuit, like that between the terminals of an arc, it is very small— 
almost inappreciable. The experiment of Prof. Blondel certainly would 
indicate only the presence of a storage of energy which is capable of be- 
ing restored to the circuit in which the galvanometer is placed, and 
would leave the question of counter E. M. F., which in all probability 
would exist only when current is passing through the arc, still a 
moot one. 

Suppose we were to apply this method of Professor Blondel’s to 
the armature of a motor having, in imagination, no physical inertia 
and no self-induction, either of which qualities would produce a 
counter E. M. F., after the supply current had been cut off, and 
neither of which qualities the arc has to any appreciable extent, and, 
after running the motor to speed, cut the current off, at the same 
time applying a brake to the motor so as to stop it instantaneously, 
and then connect the galvanometer to its terminals; there is, under 
these conditions, no phenomenon, of which we have any knowledge, 
which would continue the counter E. M. F. for one single instant. 
And yet, I take it, these are the same conditions which apply to the 
arc. 

Lord Bacon tells us in the “Novum Organum ”’ that, to “definitely” 
assert the truth of anything without the most certain proof is to stifle 
all knowledge, for it shuts, as it were, the gates to further inquiry. 
“In contemplation,” he says, “if we begin in certainties, we shall end 
in doubts; but if we begin with doubts, and are patient in them, we 
shall end in certainties.” By all means, let us frankly admit our ig- 
norance on this counter E. M. F. question in the arc, refusing to 
form definite opinions concerning it until we have a flood of light 
upon it. Meanwhile let us accord all honor to those able scientists 
who are so untiringly working in the experimental region of this 
problem, as it is only by the letters of experiment that we can form 
the word of the law. IrvInG A. TAYLOR. 
BROOKLYN, N. Y. 
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Electricity at St. Luke’s Hospital. 


During the last year St. Luke’s Ilospital, of New York City, has 
moved into new quarters on Morningside Heights. The new build- 
ing is constructed with all the recognized improvements for the best 
and safest treatment of hospital patients. The electric plant is of in- 


terest because of the special nature of some of its departments. 
The lighting plant itself is 


located in a separate power-station 








GENERAL VIEW OF ENGINE Room. 


structure, and consists of four direct-connected units, the dynamos 
being 50-kw Generai Electric multipolar compound-wound machines. 
The engines are of horizontal high-speed type, three of them of the 
Ball-Wood make, and one of the Ames Iron Works. They all run 
at 280 revolutions per minute. The engines are set at the four cor- 
ners of a square, with the dynamos all facing the inside of the square. 
Steam is supplied to the engines at 100 pounds’ pressure by three re- 
turn tubular boilers 20 by 6 feet in diameter. These units supply 
current for some 3500 lights and many motors located throughout the 
different buildings. There are six electric elevators in the buildings, 
of the Otis type, and twelve large electrically driven ventilating fans. 
Besides these there are motors for driving the pipe-organ bellows, 
and for other minor uses throughout the hospital. 

The switchboard, which is shown in the illustration, provides for 
running the lights and motors in multiple or independently, as de- 
sired. There are two sets of bus bars, to either of which any ma- 








GENERATING SET. 


chine can be connected by double-thrown machine switches at 
the bottom of the board. One large double-pole  single- 
throw switch in the centre of the board throws these two sets 


of bus bars in multiple at will. In the daytime, when the load is small, 
it is customary to throw the whole load in multiple on one machine. 
At night, when the load is sufficient to tax several machines, this main 
switch is opened, and the motor load is separated from the lighting 
load. This gives closer regulation on the lighting circuits. 


The 
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switchboard is provided with nine illuminated dial Weston instru- 
ments in a row at the top of the board. Three of these instruments 
are voltmeters and six ammeters. One voltmeter is connected to the 





MAIN SWITCHBOARD. 


lighting and one to the motor bus bars, the third voltmeter being 
used as a machine instrument, and provided with a switch for throw- 
ing it onte any one of the dynamos. Four of the ammeters measure 
the respective outputs of the four dynamos, the other two measuring, 
respectively, the total outputs of the lighting and motor systems. 
The building is divided, in accordance with modern hospital prac- 
tice, into five separate pavilions, which are only connected by a nar- 
row corridor on each floor. The main feeders are run independently 








MAIN OPERATING ROOM SHOWING SWINGING REFLECTOR. 


from the switchboard to these different pavilions. Each pavilion is 
also independently ventilated by forced-draft ventilators. The build- 
ings are also provided with an independent common ‘distribution sys- 
tem, supplying some 300 lamps scattered through all the wards and 
corridors. These lamps have no switches or keys, but are all lighted 
or extinguished simultaneously by’an electromagnetic switch in the 
engine room at the right-hand side of the switchboard. This switch 
may be closed by pressing any one of some 300 push-buttons dis- 
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tributed over the buildings. This provision is intended to prevent 
panic in case of any sudden alarm at night when the building is dark. 

In a small room on the fifth floor is placed a complete X-ray out- 
fit. Current from the X-ray coil is controlled by a large ironclad 
rheostat fastened to the wall. The current is interrupted by a double- 
contact break wheel driven at a high speed by a small Lundell motor. 




















X-Ray OUTFIT. 


The same motor drives also a small blower, which forces a stream of 
air across the breaks to blow out the arcs. The induction coil is an 
unusually large one, some 12 inches in diameter by 18 inches long. 
On a shelf fastened to the wall near the induction coil, and divided 
into compartments, are placed a large number of Crookes tubes, with 
labels on the compartments describing the condition of the tube in 
the compartment. A large screen of thin sheet aluminum is so ar- 
ranged in a frame as to be readily slid up and down, and is used to 
eliminate burning of the skin by the X-rays. 








‘TELEPHONE SWITCHBOARD. 


The illumination of the main operating room is of particular in- 
This room is located in the dome of the building, where it 
For work after nightfall 


terest. 
can get most perfect illumination by day. 
the room is provided with a very large number of incandescent lamps. 
Beside the large electroliers in the upper part of the room, long brass 
conduits are stretched across from column to column, as shown in 
the illustration, with sockets set in every few inches on the under side 
A large rectangular reflector is also provided on the 
horizontal swinging bracket. This reflector 
can be around and brought immediately over the 
operating table. In the walls about the room, and at the height of 
about 3 feet from the floor, wall sockets are set from which current 
can be drawn for electric heaters, cautery and special lamp work. 
The building is also provided with a complete telephone plant, with 
a 100-drop switchboard placed in the main office. The hospital is also 
equipped with the Vetter therapeutic apparatus. 


of the conduit. 
end of a long, 
swung 


THE ELECTRICAL WORLD. 





VOh Amm. 2 NO; 12, 


Construction Details of the Underground Trolley in New York 

; City. 

The whole of the right of way is occupied by old horse-car tracks, 
which have to be removed, breaking the ground, as a rule, to a suffi- 
cient depth for the new road. The full-width excavation has to be 
made only about 16 inches in depth below the surface of the street, 
except a space about 2 feet wide and about 12 inches deeper, which 
is dug in the middle of the excavation, to receive the lower portions 
of the yokes. 

The yokes are located, one every five feet, and placed temporarily 
bottom side up across the narrow ditch in the middle of the track 
excavation. The yokes are turned right side up when the slot rails 
are bolted to them. The stiffness of these rails roughly aligns the 
yokes. The regular tangent stakes are set between the two tracks, 
and the road is lined up to them in the usual manner, but this is not 
done accurately until the slot rails have been put in place and the 
traction rails bolted together. The ends of these rails are secured 





Rait Enp SHOWING SPIKE BOLTS AND WEDGES. 


by tie bars, having six bolts through the end of each rail. The track 
is next levelled up to grade, and supported by temporary wooden 
blocks placed under the rails a few feet apart. 

The rails are brought to line by means of thin iron wedges, about 
4-or § inches long, and one-quarter inch thick at the large end. Four 
of these wedges are provided for each yoke, and a large number of 
strips of iron, cut from the bar, of the length and thickness noted 
above, and’three-quarters or seven-ejghths of an inch wide. A recess 
is cast in the upper face of the yoke, and the rail lies in this recess. 
Four holes are cored through the recess, and “spike bolts” are put 
through these holes, to hold the rails. The term “spike bolts’ is ap- 
propriate, because the upper part of the bolt is made like an ordinary 
railroad spike, while the lower portion is fitted with a nut, by which 
it can be’screwed up under the yoke. 

One of the wedges described above is driven in bétween one, of 
the spike bolts and the shoulder of the recess mentioned above. 
Enough of the straight strips of bar iron are put in to fill. between 
the spike bolt and the casting, which is recessed about 3: inches wider 
than the rail, in order to give a chance for alignment adjustment. 
The rail, after having the nuts lightly screwed up, has the wedges 
driven solid, and the nuts screwed home on the spike bolts as hard 
as two men can pull them. There is no danger of these nuts ever 
getting loose, as the nuts are all imbedded in cement or concrete, 
making the most effective system of nut locking that can be imag- 
ined. It is effective, but if ever a nut gets loose by stretching of the 
iron it will stay loose, as there is no way of tightening anything 
after the thing is finished. 

After the levelling, blocking and aligning, above noted, the road 
is true, and supported on wooden blockings. The space under the 
conduit is now filled with concrete, and well rammed. After the 
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excavation has been filled up level with what is to be the bottom of 
the conduit, oval internal conduit forms of bent steel plate are slipped 
into the yokes, and oval blocks put inside to hold their shape. The 
oval blocks are split into three parts, the centre one forming a wedge 
to expand the steel forms into place. A short chain fastens the three 
pieces loosely together in such a manner that they can be handily 
used, but not separated. 

As mentioned in THe ELectricAL WorLp of August 28, boards 
for external conduit forms are slipped into slots cast on the yokes 
on purpose to receive them. It is necessary to brace the boards while 
the concrete is being rammed in, and this is done by bits of board 
set in between the traction rails and the boards forming the conduit 
monplds. Concrete is then rammed in between the boards and the steel 
shells. After it has set the boards are taken away, the triple wedges 
are pulled out of the conduit, and the steel plates are fished out, being 
pulled up through the slot by two men, each armed with two long 
rods of three-eighths inch steel, each rod having a hook turned at one 
end and a loop handle at the other end. Holes drilled through each end 
of the steel plates serve to engage these hooks, which pull the plate 
up to‘the slot. Then other hooks are placed in the next holes down- 








View or TrAcK SHOWING HAND Ho.e Box. 


ward, and the plate is pulled part way out, allowing the first hooks 
to be replaced in the holes now above the slot. Thus the plate is 
quickly withdrawn. 

The hand-hole boxes are bolted to each third yoke, which is hol- 
low. The insulating supports of the underground trolley rails are 
in the hand holes, where they may be inspected or repaired at any 
time by simply raising a cast-iron cover. Every 250 feet a manhole 
is provided, with ample space extending under both tracks. Each of 
these manholes has a sewer connection, and every alternate one (500 
feet apart) has an extension, through which pass the conduits carry- 
ing the feeders. This enables current to be supplied every 500 feet. 
A waste pipe leads also from the extension to the sewer. Thus all 
water finding its way into the slot will be carried away to the sewer 
before it can accumulate deep enough to touch the supply and return 
conductors. 

A neat scheme for forming the manhole walls has been developed 
and put in use on the line. A knock-down shell, or interior mould, is 
built of boards attached to a light frame of 24-inch spruce by hooks 
and staples.. This shell is quickly set up between a couple of the 
yokes and suspended from the rails. The concrete is rammed around 
the form and given time to set, when the hooks are unfastened and 
the entire set of boards pulled out all ready to be set up for the next 
manhole. 

Before the conduit has been built up, the slot rails are attached to 
the traction rails by strain rods spaced every 30 inches. This is done 
to prevent the slot being closed by the pressure of the paving stones. 
The rods incline at a slight angle, and are not bent to bring tlie nuts 
fair with the rail. Instead there is a wedge-shaped washer under 


each nut, bringing the bolt to a fair bearing. 
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These strain rods are flatted with the flat face vertical, so as to 


slip in between the paving stones. A yoke tool is provided for hold- 
ing the rods, while the nut is being screwed up outside the traction 
rail, and a socket wrench is provided, fitted with a ratchet, so that 
once fitted on the wrench need not be removed until the screwing is 
done. While the rod is being screwed up the gang foreman goes to 
a distance of 50 or 100 feet to a point known to be in line. There he 
sights over the slot to a square block placed in the slot opposite the 
rod that is being screwed up. The square steel block ha a web forged 
around the middle of it to prevent its falling bodily into the slot. 
The square block is the proper width to sight against a distant part 
of the slot, and serves also as a distance piece for getting the conduit 
or slot rails the right distance apart. 

After the conduit has been concreted as described, the blocking un- 
der the traction rails is removed, and the whole construction is left 
supported by the central part of the yoke. A space is then cleaned 
out under full width of the double track to a depth of 6 inches be- 
low the foot of the rails. The excavation of this space is left until 
after the iron has been put in, in order to obtain a ground foundation 
undisturbed by the work. Concrete is then built up to the rail, and 
thoroughly tamped as fast as it is put in. In fact, throughout the 
whole work every bit of dirt or concrete is thoroughly tamped, every 
shovelful being rammed as fast as put in. 

Several kinds of concrete are used. That employed in ramming 
up around the manholes is not very rich, it being made of cement, 
sand and small stone (one-half inch), in the proportion of 1, 3 and 
5. But there is little strain on it, and the cement and = sand 
are probably just enough to flush the stone. The space on each side 
of the end of the rail is filled with concrete to give a flush bearing 
for the paving stones. This locks all the tie-bar bolts, and also pre- 
vents the concealed portion of the rail from ever rusting out. In 
fact, the whole iron work is practically set in and protected by ce- 
ment. It should not rust out in 200 years. 

The track and conduit are completed, and the street repaved, before 
the insulators and conducting rails are put in place. On every tan- 
gent an opportunity is left at some point for inserting the conducting 
rails. They are pulled from this place of insertion to their final posi- 
tion by ropes passed through the slot. The insulators are then bolted 
to the foot of the slot rails in the handholes, and the conductor rails 
lifted up and attached to the insulators and connected together by 
bonds fastened by screw bolts. 





Convention of the Association of Edison Illuminating 
Companies. 


The eighteenth convention of this association was held at the Cata- 
ract House, Niagara Falls, N. Y., September 14, 15 and 16. , 

In his address at the opening of the meeting, President Samuel 
Insull stated that the “Edison Licensees” combined themselves into 
an association because they all operate under practically the same 
form of contract with the company that controls the Edison patents, 
namely, the Edison Electric Light Company. In the main they 
purchase their goods, under contract, from the same licensed manu- 
facturer of the patent-owning company, namely, the General 
Electric Company, and as there is but one Edison company in each 
particular city the interests of these various companies are naturally 
mutual. When reminded that the various companies which they, 
either as officers or employees, have the honor of representing 
have invested in their business more than $105,000,000, it will be read- 
ily appreciated that it must be greatly to the advantage of the various 
properties which they operate that they should meet from time to time 
to exchange ideas as to the proper conduct of their business, and that 
they should continue an organization to watch over their interests in 
their dealings with the patent owning and manufacturing side of the 
Edison business. 

The Edison companies, he stated, have, with hardly an exception, 
been able to show good earning capacity and pay a substantial return 
on the investment during the period of paralysis of industrial enter 
prise. This was a cause for mutual congratulation. 

He referred to the growing favor toward the more general adop- 
tion of large units and the desirability of employing more economical 
methods of transmission, with a view to the abandonment of small 
and expensive stations and the concentration of the production of 
current at the point of greatest economy. A number of the Edison 
companies are now spending large sums of money on these lines. 

Mr. Insull thought that all the members conceded the advantages 
to be obtained from the use of the storage battery from the storage 
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battery point of view only. Some members, however, were still in 
doubt as to their ability to save sufficient money from their use to 
justify the large investment in capital they call for. He suggested 
the advisability of establishing a uniform system of accoynts among 
the members of the association. 

The General Electric Company has established a lamp-testing bu- 
reau, at Harrison, N. J., which bureau is under the control of the 
association and operated for its account by Mr. Wilson S. Howell. 
Lamps can now be obtained according to specifications agreed on 
with beneficial results. The relations between the Edison licensees 
with the Edison Electric Light Company and the General Electric 
. Company have been of the pleasantest character during the past yea’, 
Mr. Insull stated. 

Mr. Louis A. Ferguson read a paper on “Economy in Distribu- 
tion of Electrical Energy,’’ which was generally discussed. 

At the evening session Mr. George R. Stetson read a paper de- 
scribing and illustrating the use of the photometer in the gas industry, 
the unit of measurement being the English standard candle, and the 
photometer being of the Bunsen type. The paper was discussed by 
Messrs. J. W. Lieb, Jr., S. Dana Greene, John Howell and R. R. 
Bowker. 

Mr. Caryl D. Haskins read a paper describing and illustrating 
“Recent Developments in Electrical Measuring Devices,” and the 
Committee on Acetylene Gas and Welsbach Burners presented a re- 
port, which was accepted. 

At Wednesday morning's session Mr. J. W. Lieb, Jr., read a paper 
on “Methods of Charging for Current.” He discussed ten methods 
in use, as follows: Flat rate; flat rate with connection to circuits shut 
down at agreed hours; discounts based on duration of demand, based 
on the stated time of closing of the customer’s premises; special rates 
for motors; discounts on gross bills; discounts based on average use 
per day of units installed; the Hopkinson system—a fixed annual 
rental based on customer's load factor, and an additional charge per 
unit used; double discounts—one on gross bill and a second discount 
based on average use of installation; the “Wright” system with de- 
mand meter; the “Kapp,” or double-rate system—maximum rate be- 
ing charged at the hours of the peak of the station load, and a lower 
rate during the remainder of the twenty-four hours. He presented 
a set of tables showing the rates and methods of charging of twelve 
large stations. 

In a written discussion Mr. A. S. Knight, of Boston, acknowledged 
the value to the industry of the analysis of costs which had been 
made and published by English electric light men; particularly Mr. 
Arthur Wright; admitted that American rates had been generally 
made with too little analysis of cost of product; but objected that the 
Wright system went too far in the other direction by disregarding 
the wholesale feature of sales to large consumers. 

Mr. W. S. Barstow read a written discussion and showed diagrams 
which emphasized the effect on cost of product at different hours of 
the demand variation from hour to hour; and accented the value of 
a high load factor in reducing possible selling price. He recom- 
mended the double-rate system of charging, with a constant mini- 
mum rate in effect at all but the “peak” hours; the minimum rate 
being calculated to begin with, and any readjustment toward lower 
rates due to reduced cost of production to be made by lengthening 
the hours during which the minimum rate should be in effect. The 
“Kapp” system, and a Kapp meter made from one of the common 
type of meters by the addition of a self-winding clock attachment, 
were his preferences as to the manner of applying the double rate. 

A general discussion ensued, and was continued at the evening ses- 
sion. 

[Notrre.—The report of the third day’s proceedings had not been 
received at the time of going to press.—Ep. ] 





How Can We Increase the Efficiency of Our Employees ?* 





The term “efficiency’”’ implies the existence of a standard of ex- 
cellence, said Mr. Wheatley. For the safe, economical and efficient 
operation of a railway there are three essential conditions: First, a 
good track and motive power; second, an attractive and comfortable 
equipment; and, third, faithful, capable and well-trained employees. 
The first and second requisites may be obtained by a reasonable ex- 





*Abstract of a paper read by W. W. Wheatley at the fifteenth convention 
of the New York State Street Railroad Association, Niagara Falls, N. Y., Sep- 


tember 14, 1897. 
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penditure of money, assisted by a high degree of mechanical skill. 
Money alone, however, cannot buy the third requisite, because char- 
acter and faithfulness, on which alone the conscientious, capable 
and trained service depends, must be cultivated and developed. A 
simple and direct solution of the problem may be indicated under two 
headings: First, improve the personnel by the selection of better 
men; improve their conduct and increase their faithfulness by a better 
system of discipline and training. In order to obtain better men, one 
of the company’s officials should carefully select the employees, and 
the official himself who is to select the men should be selected with 
great care, and should be protected from any influence likely to pre- 
vent him from selecting the best material. The writer believed it the 
best, as a rule, in selecting new, inexperienced men, to take those 
who have had more or less mechanical training, either on the farm 
or in a workshop, provided, of course, they are suitable in other 
respects; and preference should be given to married men beyond the 
age of twenty-five, because, as a rule, they are more steady, reliable, 
and more amenable to discipline. 

Efficiency of service comes only as a result of long and persistent 
training, education and experience, and is, therefore, incompatible 
with short tenure of position. It will be generally conceded that the 
position of motorman or gripman is vastly more important and re- 
sponsible than that of conductor, as it concerns safety in operation. 
Why, then, should not all motormen and gripmen be required to 
serve an apprenticeship of from three to six months in the shops, or 
as conductors, during which time they could become perfectly fa- 
miliar with the railroad equipment and the rules and regulations? 
Besides, the officers could in the meantime become better acquainted 
with them. New, inexperienced men are inducted into the service in 
large numbers, and after being schooled for a few days are given ex- 
clusive, absolute and independent control of a car running through 
crowded streets. It is not to be wondered at that accidents are the 
result. In order to avoid blunders some incentive should be held out 
to make the men more careful. It is questionable whether the fear 
of punishment, disgrace or suspension and the loss of wages always 
produce the desired results. On many of the principal steam rail- 
roads in the country they are trying to abandon the “master and man” 
idea. Instead of fines and suspensions, many roads are adopting 
what is widely known as the Brown system of discipline, which con- 
‘sists in keeping a debit and credit account with each man and ad- 
vising him _ personally as the entries are made. Suspensions are 
made only nominally, that is, they are entered against the man’s rec- 
ord, but are not actually enforced. Upon this system, the man’s po- 
sition depends on his record, and a long term of faithful service en- 
tered to his credit counts for something every time the account is 
balanced. The author suggested the possibility ef embodying into 
practical methods adapted for street railway service the principles 
thus briefly outlined. 

In the discussion which followed the reading of this paper, Mr. J. 
B. Cahoon, of Elmira, stated that on his road they not only went 
into the subject of a thorough examination of a man as to his per- 
sonal character, habits, etc., but, as far as possible, have conformed to 
the law of the State, and placed him in the power house and given 
him a thorough training there. This was followed up with a course 
in the machine shop and power house. They endeavored in that way 
and through careful training on the cars to put the man in a position 
to understand what his duties are. His road was a small one, but 
they had the good fortune to retain their employees for longer terms 
of service than is usual. The company has also taken up the social 
side of the life of the conductors and motormen and estab- 
lished a club for them, with the daily papers, the electrical pa- 
pers, prominent magazines and various games, etc., to amuse and 
entertain them while off duty. The service-stripe system has also 
been adopted, and for every five years of service a gold stripe on the 
sleeve was given to the man, together with an increase in pay. 

Mr. J. T. Murphy, of the Dublin Tramways, Dublin, Ireland, made 
a few remarks on the general subject of the paper. In Dublin, he 
said, they had a rather different class of people for employees from 
what the companies have in this country. The men are apt to keep 
their positions longer. Service stripes for ten or fifteen years would 
be quite common with his company, as many of the employees have 
been in the service for a great many years. His company looked 
after the comfort of the men as far as possible. It has 45 miles of 
road, with 1600 horses, and his company was about to adopt the elec- 
tric system. It was with this object in view that the committee, con- 
sisting of two directors of the company and himself, were in the coun- 
try at the present time. 
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Convention of the New York State Street Railroad Association. 





The fifteenth annual mecting of the New York State Street Rail- 
road Association was held at the International Hotel, Niagara Falls, 
September 14 and 15, and adjourned to meet next year in Brooklyn. 
The 1896-97 officers were re-elected for the ensuing year, except thai 
the name of T. J. Nicholl, of Rochester, was submitted for that of 
John M. Beckley, of the same city. 

The meeting was called to order by President J. Tracy Rogers, of 
Binghamton, at 10:45 A. M. 

On Tuesday after roll-call President Rogers read his address, and 
the reports of the executive committee and of the treasurer. were pre- 
sented and approved. The treasurer’s reports showed receipts for 
the year of $7,687.62; expenses, $6,320.24; leaving a balance of $1,- 
361.38. 

The first paper of the meeting was read by Mr. W. W. Wheatley, of 
Brooklyn. The subject was one of deep interest to street railway 
men, namely, “How Can We Increase the Efficiency of Employees?” 
and an abstract of the paper will be found on another page in this 
issue. 

Mr. W. J. Clark, of New York, then read a paper entitled, “A De- 
cade of Electric Railway Development.’’ The paper, some extracts 
from which are given on another page in this issue, was well re- 
ceived, and the meeting adjourned until 2:30 Pp. M. 

At the afternoon session the first paper read was that of Mr. Caryl 
D. Haskins, of Boston, on “The Economical Influence of Accurate 
Measurements.” The next paper was one by Mr. T. J. Nicholl, of 
Rochester, N. Y., entitled, “The Advantages of a Car Mileage Rec- 
ord,” and was followed by one by Mr. W. W. Cole, of Elmira, on 
“The Facts and Fancies of Railroads.” Mr. Cole stated that in the 
preparation of his paper he had been guided to a great extent by the 
nature of articles which had appeared in the public press. The pub- 
lic are being educated in the belief that the nickels taken in by street 
railroads are by some miraculous process being turned to gold, and 
the gold being used in the corruption of public men. Such asser- 
tions, he stated, are an obstruction of the liberal policy of the street 
railroad and hinders its service, and at the same time it is an insult 
to the public men. He believed that public officials and railroad men 
should educate the people as to the facts and dissolve the fancies. 

The other papers of the day were by Mr. H. S. Newton, of Syra- 
cuse, on “Track Bonding; How Can We Obtain the Best Results?” 
by Mr. C. L. Rossiter, of Brooklyn, on The Advantages of Up-to- 
Date Street Railroad Service; Why the Rate of Fares Should Not Be 
Reduced,” and by Mr. Robert Dunning, of Buffalo, on “The Repair 
Shop.” The meeting then adjourned until Wedensday morning. 

At Wednesday’s session two papers were read, viz., one on “Mu- 
nicipal Ownership,” by Mr. H. H. Vreeland, of New York, 
and the other, by Mr. H. S. Cooper, Schenectady, N. Y., 
entitled ‘The Prevention of Accidents; the Best Methods to Ac- 
complish This End.” An abstract of Mr. Vreeland’s paper—which 
was read by Secretary Robinson—will be found elsewhere in this is- 
sue. Owing to the shortness of time the reading of the other papers 
was dispensed with. ; 

President. Rogers, at the invitation of the State Railroad Commis- 
sioners, appointed a committee of five to confer with the commission- 
ers for the purpose of framing a set of standard or uniform rules. to 
govern operation of street railways of the State. The members of 
this committee are Messrs. Littell, of Buffalo; McNamara, of Albany; 
Johnson and Rossiter, of Brooklyn; and Vreeland, of New York. 

The election of officers for the ensuing year was then proceeded 
with, and after a short executive session the convention adjourned. 


THE BANQUET. 


The banquet, which was held on Tuesday evening at the Interna- 
tional Hotel, was an extremely enjoyable affair. The menu was an 
elaborate one, and after cigars had been lighted toast-making be- 
came the order, Hon. W. Caryl Ely acting as toastmaster. The fol- 
lowing toasts were responded to by the gentlemen named: 


“The Empire State,” Hon. Jas. M. E. O’Grady, speaker of the 
Assembly; “The Niagara of To-day,” Hon. Thos. V. Welch; “Street 
Railroads from the Consumers’ Standpoint,” John Kendrick Bangs; 
“Our Hosts,” Hon. Edmund O’Connor; “The Railroad Commis- 
sioners,” Ashley W. Cole; “Our Transatlantic Visitors,’ Wm. Mur- 
phy, Mr. J. B. Concannon; “The Association,” John W. McNamara; 
“The Railway Press,” J. H. McGraw; “The Ladies,” J. H. Stedman; 
“The Supply Men of To-day,” W. J. Clark. John M. Brinker, Esq., 
was also called upon to make remarks. 
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The following is a list of the delegates of street railway companies 
who were in attendance: ’ 
Boyle, John W., Utica, N. Y. Morgan, Godfrey, Tonawanda, N. Y. 
Brewster, J. C., Niagara Falls, N. Y. McCabe, Ambrose P., New York, N. Y 
Cahoon, J. B., Elmira, N. Y. McCormack, J. H., Brooklyn, N. Y. 
Clark, J. P. E., Binghamton, N. Y. McNamara, John W., Albany, N. Y. 


Cleminshaw, Chas., Troy, N. Y. Newton, Henry S., Syracuse, N. Y. 
Cole, Wm. W., Elmira, N. Y. O’Connor, Edmund, Binghamton, 
Cooper, H. S., Schenectady, N. Y. es 

Danforth, R. E., Bellevue, N. Y. Porter, Alex. J., Niagara Falls, N. Y. 


Ely, W. Caryl, Niagara Falls, N. Y. Porter, B. W., New York, N. Y. 
Fearey, Thomas H., Buffalo, N. Y. Penington, T. C., Chicago, III. 
Havens, Wm. E.,  Fishkill-on-Hud- Rogers, G. T., Binghamton, N. Y. 


soa, NH. Y¥. Seixas, E. F., Amsterdam, N. Y. 
Heller, W. A., Lewiston, N. Y. Sliney, George H., Brooklyn, N. Y. 
Hill, Chas. B., Niagara Falls, N. Y. Smith, Charles H., Troy, N. Y. 
Johnson, A. L., Brooklyn, N. Y. Stedman, J. H., Rochester, N. Y. 


Johnson, Henry A., New York City. Story, C. B., Hoosick Falls, N. Y. 
Maffitt, John H., Syracuse, N. Y. Van Horn, Burt, Niagara Falls, N. Y. 
Maloney, F. G., Elmira, N. Y. Wheatley, W. W., Brooklyn, N. Y. 
Marshall, C. K., Niagara Falls, N. Y. Watson, Henry H., Buffalo, N. Y. 
Mooney, F. P., Cortlandt, N. Y. 

Kepresentatives of supply and other interests: 

Adams, H.E., Central Electric Company, Chicago, Ill.; Aeby, A. E.,the Penn- 
sylvania Steel Company, New York; Allison, Giles S., St. Louis Register Company, 
New York; Anderson, Edgar P., Dublin United Tramways Company, Dublin, Ire- 
land; Anderson, Wm., secretary and manager Dublin United Tramways Com- 
pany, Dublin, Ireland; Baker, Frank M., Oswego, N. Y.; Barnes, C. R., in- 
spector State R. R. Commission, Rochester, N. Y.; Beach, R. H., General Elec- 
tric Company, New York; Beattie, T. Stoddard, The Municipal Record and Ad- 
vertiser, New York; Beeton, S., Hove, Sussex, England; Clark, Wm. J., Gen- 
eral Electric Company, New York; Cole, Ashley W., New York State Railway 
Commission, Albany, N. Y.; Concannon, J. B., Dublin, Southampton, Barcelona 
& Tramway Union Company, London, England; Deming, Peter C., superinten- 
dent Buffalo Railway Company, Buffalo,’ N. Y.; Dickinson, Alfred, European 
Tramways, Birmingham, England; Dunn, Geo. W., Railroad Commissioner, 
Binghamton, N. Y.; Estep, F. A., president and treasurer R. D. Nuttall Com- 
pany, Allegheny, Pa.; Evans, H. C., the Johnson Company, New York; Fearey, 
Thos. H,, General Electric Company, Buffalo, N. Y.; Flett, Geo., managing 
director Dick Kerr & Co., London; Granger, J. A., New York Car Wheel 
Works, New York; Haskell, G. W., J. G. Brill Company, Philadelphia, Pa.; 
Hollbrook, Percy, Weber Joint Manufacturing Company, New York; Jackson, 
George J., secretary National Conduit & Cable Company, New York; Lawless, 
E. J., American Car Company, New York; Long, E. T., Peckham Motor Truck 
& Wheel Company, New York; McGhie, J., General Electric Company, New 
York; MacGovern, Frank, Rossiter, MacGovern & Co., New York; Manson, 
George T., the Okonite Company, New York; Morrell, Frank A., Sterling Sup- 
ply & Manufacturing Company, New York; Morris, Elmer P., McGuire Manu- 
facturing Company, New York; Murphy, J. F., Dublin Tramways, Dublin, Ire- 
land; Murphy, William M., Dublin and Belfast Tramways, Dublin, Ire- 
land; Nicholl, T. J., Rochester Railway, Rochester, N. Y.; Peckham, E., presi- 
dent Peckham Truck Company, New York; Phillips, W., Niagara Falls Park 
& River Railway, Niagara Fails, Ont.; Polk, R. K., Wm. Wharton, Jr., & Co., 
Philadelphia, Pa.; Pugh, D. W., John Stephenson Company, New York; Pot- 
ter, D. F., General Electric Company, Buffalo, N. Y.; Randall, F. C., Christen- 
sen Engineering Company, Hartford, Conn.; Ransom, H. N., Consolidated Car 
Manufacturing Company, Aibany, N. Y.; Read, John A., Tonawanda Railroad 
Company, North Tonawanda, N. Y.; Sharp, Edward P., Buffalo, N. Y.; Sheble, 
Franklin, Edison-Brown Rail Bond, Philadelphia, Pa.; Shippy, H. L., John A. 
Roebling’s Sons & Co., New York; Smith, Pemberton, N. Y. Car Wheel 
Works, Buffalo, N. Y.; Swan, G. W., John A. Roebling’s Sons & Co., Phila- 
delphia; Ten Broeck, Wm. H., Diamond Truck & Car Gear Company, King- 
ston, N. Y.; Van Etten, Ames, Kingston City Railroad Company, Rondout, 
N. Y.; Vincent, C. P., vice-president the Ball & Wood Company, New York; 
Vosburgh, A. C., the New Process Rawhide Company, Syracuse, N. Y.; Waite, 
E. B., Tonawanda Railroad Company, North Tonawanda, N. Y.; Walsh, C. N., 
McIntosh, Seymour & Co., New York, N. Y.; Watson, H. D., the Edw. P. 
Allis Company, Milwaukee, Wis.; Wood, Charles N., R. D. Nuttall Company, 
Boston, Mass. 





Convention Notes and Exhibits. 





MR. EDWARD P. SHARP, of Buffalo, represented a line of street railway 
supplies. 

MR. G. W. SWAN represented the J. A. Roebling’s Sons Company, Tren- 
ton, N. J. 

MR. FRANK A. MORRELL represented the Sterling Supply & Manufac- 
turing Company, New York. 

MR. A. C. VOSBURGH was present in the interests of the New Process 
Rawhide Company, Syracuse, N. Y. 

THE WALKER COMPANY had no exhibit, but was represented by Prof. 
S. H. Short, Messrs. H. McL. Harding and W. E. Cooke. 

THE NEW YORK CAR WHEEL WORKS, Buffalo, N. Y., exhibited a 
handsome collection of samples of high-grade wheels and axles. 

MR. H. N. RANSOM, general agent of the Consolidated Car Heating Com- 
pany, of Albany, N. Y., was a prominent figure at the convention. 

MR. PERCY HOLBROOK, representing the Weber rail joint, had an in- 
teresting exhibit on the hotel veranda of this method of rail bonding. 

MR. FRANK MACGOVERN, of Rossiter, MacGovern & Co., dealers in elec- 
trical machinery, New York City, was present in the interests of this firm. 
THE NEW HAVEN CAR REGISTER COMPANY gave away some attrac- 
tive calendars, which were highly appreciated as souvenirs of the convention. 
THE BUFFALO ENGINE WORKS had the merits of its goods proclaimed 
in a novel way by means of a phonograph centrally located in the hotel lobby. 
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MR. GILES ALLISON had a fine exhibit of the Hunter illuminated car 
sign. This was shown on the hotel veranda and attracted considerable atten- 
tion. 

MR. FRANKLIN SHEBLE, of Philadelphia, had an exhibit of the Edison- 
Brown plastic rail bond, which is attracting increasing attention among rail- 
road men. 

CAPT. J. M. BRINKER’S GORGE ROAD was thoroughly appreciated by 
all present at the convention. It is indeed a wonderful road, with a wonderful 
man at the head of it. 

MR. J. A. RUTHERFORD, of the Steel Motor Company, Johnstown, Pa., 
was very successful in interesting the members of the association in the merits 
of his company’s motors. 

MR. D. W. PUGH, of the John Stephenson Company, New York, was pres- 
ent in the interests of his company, and reported that an excellent business had 
been done during the summer. 

MR. HARRY KERNOCHAN, of the General Electric Company, deserves 
great praise for his share of the work of illuminating the Whirlpool Rapids by 
means of searchlights mounted on a car of the Gorge Railroad. 

THE CENTRAL ELECTRIC COMPANY, Chicago, had an attractive ex- 
hibit of line material, carbon brushes and railway supplies of a general character. 
The display was located in the corridor at the International Hotel. 

MR. GEO. M. HASKELL, the genial representative of the J. G. Brill Com- 
pany, Philadelphia, took delight in explaining the virtues of the Brill swinging 
bolster high-speed truck. These trucks are used on the Buffalo-Niagara Falls 
Electric Railway. " 

MR. T. C. PENINGTON, secretary of the American Street Railway Associa- 
tion, was kept busy allotting space to intending exhibitors at the October con- 
vention of that association. The exhibits will be shown in the newly renovated 
Armory Bulding at Niagara Falls. 

MR. GILES S ALLISON, of New York, manager of the sales department 
of the St. Louis Register Company, was present and reported an excellent 
business in the manufactures of his company. Mr. Allison is also manager of 
the Eastern street railway department of the Hildreth Varnish Company. 

THE DELEGATES and their friends met on the veranda of the hotel at 4 
o’clock p. m., on Tuesday, when a photograph of the party was taken. After 
this they visited the power houses of the Niagara Falls Power Company and 
the Niagara Falls Hydraulic Power & Manufacturing Company, on the river 
bank below the Falls. 

MAJOR H. C. EVANS, of the Johnson Company, New York, maintained 
his reputation for good humor, and, as usual, formed the centre of a group of 
genial old-time railway men. It has become recognized that no railway con- 
vention is quite complete without the presence of Major Evans. He manages 
to keep everybody lively at all times. 

MR. F. A. ESTEP, of the R. D. Nuttall Company, Pittsburg, Pa., one of the 
best known of supply men, was. on hand with a good word for everybody. Mr. 
Charles N. Wood, of Boston, the Eastern agent of the Nuttall Company, and 
representing as well the Internationa] Register Company and American Electric 
Heating Corporation, was also present. 

THE GENERAL ELECTRIC COMPANY was represented by Messrs. W. 
J. Clark and R. H. Beach, of New York, and had an exhibit of railway ap- 
paratus in conjunction with the electric-lighting exhibit at the convention of 
the Association of Edison Illumimating Companies, which was held-at the Cata- 
ract House on Tuesday, Wednesday and Thursday, September 14, 15 and: 16. 

THE DIAMOND TRUCK & CAR GEAR COMPANY, Kingston, N. Y., 
was represented by Mr. William H. Ten Broeck. Mr. Ten Broeck had for an 
exhibit a single Diamond No. 5 truck in daily operation on the local trolley 
road. A set of double trucks was under the delegates’ car, which conveyed 
the party from Niagara Falls to Buffalo on Wednesday over the Buffalo & 
Niagara Falls Railway. 

MR. F. C. RANDALL, who was until recently the Chicago representative 
of the J. G. Brill Company, Philadelphia, represented the Christensen Engi- 
neering Company, Milwaukee, Wis. He took partcular pains in showing to 
the interested delegates the fine points of the Christensen Company’s air 
brakes, which are in use on one of the cars of the Gorge road. The operation 
of the brakes was very favorably commented upon. 

A LARGE PARTY came up from New York on a special car on Monday 
night over the Erie road, among them being Major Evans, the New York 
representative of the Johnson Company; Mr. George M. Haskell, of the J. G. 
Brill Company; Mr. Edward J. Lawless, of the American Car Company; Mr. 
C. R. Vincent, of the Ball & Wood Company; Mr. W. J. Clark, of the General 
Electric Company, and others well known to the street railway fraternity. 

THE PECKHAM MOTOR TRUCK & WHEEL COMPANY, New York, 
was represented by Mr. Edgar Peckham, president; Mr. C. H. Duell, vice- 
president; Mr. E. G. Long, sales agent, and Mr. J. A. Hanna, Western man- 
ager. An aluminum truck, one-quarter size, was exhibited, one end of which 
showed the standard construction while the other end was of the extra-long con- 
struction. It was equipped with General Electric 800 motors and electric brakes. 

FOREIGN VISITORS AT THE CONVENTION.—A number of gentlemen 
representing large street railway interests in the British Isles attended the meet- 
ings. Among them were Messrs. J. B. Concannon, William Murphy, William 
Anderson, Edgar Flette and Stanley Breton. These gentlemen are on this side 
of the water commissioned to purchase complete equipments and supplies for 
the electrical operation of several street railways in England, Scotland and Ire- 
land. 

MR. ELMER P. MORRIS, of New York, one of the pleasantest gentlemen 
who attend street railway conventions, entertained his many friends in rooms 
E and 7 at the Cataract House. Mr. Morris had quite an extensive exhibit of 
the various apparatus and supplies handled by himself. The exhibit included 
Monarch insulating paint, Keystone voltmeters and ammeters, iron poles and 
brackets. of the Electric Railway Equipment Company, Cincinnati; Garton- 
Daniels lightning arresters, gears and pinions, manufactured by: the Simonds 















































































VoL. XXX. No. 12. 


Manufacturing Company, Pittsburg, and a complete iine of overhead material. 
Mr. Morris also represented the interests of the Hope Electric Appliance Com- 
pany, Boston, and the Hemingray Glass Company, Covington, Ky. 





Municipal Ownership and Operation of Street Railways.* 


BY H. H. VREELAND. 

The discussion of this question, which in the United States is as 
old as the oldest franchise grants, has in the last few years, owing to 
a singular intemperance of treatment, awakened such interest that the 
attention of the courts has been directed to it, after its treatment and 
discussion by orators, editors, legislators and university professors. 

A singular feature of the voluminous literature the question has 
provoked is its single-sidedness. Those most vitally interested in the 
debate have not been heard. Everyone has spoken except the rail- 
way owner and manager and the passenger. That co-existent with the 
rise of this discussion street railroading has had its greatest physical 
development and improvement may explain why the academical 
questions concerning the business have been so neglected. What- 
ever the cause, the fact remains that the advocates of municipal 
ownership and operation have had the field virtually to themselves 
for several years, and during that time have succeeded in circulating 
a number of falsehoods, which, unanswered, the people at large are 
justified in accepting as true. It is fair to suppose that during the 
years which they have held undisputed control of public attention 
the advocates of the doctrine have fully stated their case, and so it 
seems to me that at this time we are advantageously placed to view 
the whole of the claims made by them. In-attempting to classify 
these claims one is surprised, in reviewing the discussion, at their 
number.and diversity. Here, ‘tis claimed that hours of labor of em- 
ployees would be reduced; there, that wages would be increased ; 
then, that in the hands of a set of men to be changed with every vary- 
ing political wind life would be made safer in cities; some one else 
eaplains how fares could be reduced and greater civility assured. 
The lack of unanimity is startling. On two points only are they all 
agreed, to wit: That something must be done to deprive the railroads 
of their property and rights; that something must be done to relieve 
the people from wrongs under which demagogues and agitators com- 
plain they suffer. 

In its last circular, dated July 18, 1897, the ‘‘Association for the 
Public Control of Franchises” declares that: 

“According to the most conservative authorities, half the city’s 
(New York) revenue could be derived from its street car, gas 
and other franchises. In this event taxes upon private and per- 
sonal property would be cut in two.” 

“What is even more important to the mass of our citizens: 
Public control of transportation and illuminating will lead to a 
similar reduction in car fares and gas bills.” 

The city’s annual revenue, according to the report of the comptroller 
ior the year ending August 1, 1897, amounted to $52,963,838, ex- 
clusive of loans. 

According to the statement of the association, the city could get 
$20,481,919, provided that the taxes still remained at $41,877,841. 
But, unfortunately, this amount is to be reduced, as “taxes upon 
private and personal property would be cut in two.” How the city 
is to grow rich by a reduction of its revenue is explained in the sec- 
ond clause I have quoted from the circular. It is to be brought about 
by a “similar reduction in car fares and gas bills.” An ordinary city, 
it its revenue from taxation was reduced 50 per cent., would have to 
increase the revenue derived from other sources in order to make 
both ends meet; but here it is proposed to.perform the operation 
by reducing to one-half the only other available source of revenue. 
In other words, by reducing the revenue 50 per cent., taxes are to be 
cut in two. In view of the fact fhat, according to Mr. Edward E. 
Higgins, the recognized statistician on this subject, the entire net 
earnings (exclusive of interest for dividends) of street railways, gas 
and electric-lighting properties in New York do not exceed $18,- 
000,000 per annum, it is useless to pursue a discussion of these 
claims any further. 

While the claim that municipalities should operate as well as own 
franchises may still have some pleaders, they are among the class of 
place makers whose motives are so apparently selfish that honest 
public sentiment gives them no support, since it sees behind the plan 
the danger of multiplication of offices and enlarged opportunity for 
political patronage and corruption. If, then, we consider the subject 











*Extracts from a paper presented at the N. Y. State Street Railway Asis. 
ciation’s Convention in Niagara Falls, September 15, 1897. 
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with its original menace of municipal operation removed, the doc- 
trine, in its bearing on railroad properties at least, is divested of 
some objections that were common alike to the conservative public 
and to railroad owners. 

So far as the City of New York is concerned, all that is left of 
the original claim in favor of municipal ownership has been con- 
ceded in the normal development of the law, for that: municipality 
now owns such franchises as have not already been given or sold 
to the highest bidder at public auction. To-day, with us, no fran- 
chises can be legally given away; regulations are prescribed by 
statute under which they are sold, in open market, after long notice, 
to any one who offers the highest price for them. This highest 
price, by the way, is so fixed that it varies with the growth of the 
gross receipts earned from the franchise granted. 

There remains, then, concerning the roads now in operation, the 
single question of municipalities purchasing back those franchises 
which they have already given and sold. Franchises that were given 
away in the early history of street railways in New York City were 
of little value at the time of granting, and the history of their de- 
velopment and the difficulties experienced in obtaining money to 
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A committee of the Legislature appointed in 1895 to study this 
subject reported back to that body: “We have attempted to give all 
classes an opportunity to be heard on the question of municipal 
ownership, and many have appeared before the committee and ex- 
pressed their views, giving their reasons for or against the various 
municipalities of the State embarking in this business. But few have 
advocated the ownership and operation of railroads by the cities. 
The preponderance of testimony taken and the majority of opinion 
expressed before this committee are against the subject so commonly 
referred to as municipal ownership. It is obvious, under our present 
system of municipal government, the ownership and operation of 
railroads by the cities and municipalities would have a tendency to 
convert these enterprises into powerful political machines, the re- 
sults of which would be detrimental to the public welfare. Under all 
the conditions and circumstances it would seem that the ownership 
and operation of street railways by the municipal authorities is quite 
impracticable at the present time. As an abstract proposition, we 
believe that no government, national, state or municipal, should em- 
bark in a business that can be as well conducted by private enter- 
prise. The reverse of this proposition carried out to a logical con- 
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build and operate them, would be interesting reading to those who 
insist on discussing them from the point of present value. The stock 
of some of the horse-car lines in New York City was given away in 
payment for hay, oats and bedding at 25 per cent. of its face value, 
and was only accepted at that rate for the reason that there was 
nothing else with which to pay. The heated advocates of municipal 
ownership and operation are ignorant of facts like these, and insist 
on discussing the original grant from the point of present value—a 
value largely imparted to them by the enterprise and good manage- 
ment of their owners. It is unfortunate, too, that the case of rail- 
road franchises has been complicated in this discussion with that of 
other quasi-public grants, because the merits of our position are 
distinct. The benefits which street railway development have con 

tributed to cities in a variety of ways is beyond calculation. Through 
its agency the death rate has been reduced by relieving the conges 

tion of population in certain crowded areas, and it has increased the 
taxable value of real estate enormously. The careful consideration of 
this last economical feature of the question might well form the sub- 
ject of a separate paper. I have not the time here to do more than 
to suggest the subject as a topic for future discussion. 


clusion would put all business enterprises under governmental man- 
agement and control, and leave to no citizen any hope, ambition or 
aspiration beyond that of seeking an official position that affords a 
meagre existence. 

If, in the face of the deliberate utterances and warnings of those 
who have ofticially investigated the merits of the question, it should 
still be determined that the municipalities of the State should own 
and operate the street railway franchises, the two unanimous ciaims of 
the advocates of the doctrine, so far as New York City is concerned. 
will come up for discussion and consideration in this form: 

How is the city to take possession of the property and rights now 
owned by private corporations? 

What improvement can the city make to relieve the public from the 
“Wrongs” which demagogues have invented? 

An intelligent answer to the first question requires that reference 
should be made to the character of the property of a street railway. 

The property of such a corporation consists of its real estate, which 
includes land, buildings and track; its personal property consists of 
cars, horses and all movable chattels; and its franchise to construct, 
maintain and operate its road. 
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It is quite apparent that the franchise is the element which gives 
value to the corporate property. It is that upon which the earning 
power of the corporation depends, and it is that which gives valuc 
to the corporate stock. 

The character and nature of a franchise as property has frequently 
been the subject of consideration by the courts. 

It has been uniformly decided to be a contract and entitled to pro- 
tection against legislation which would destroy it, or which by some 
alteration of the charter would impair its obligations. 7 Corporations 
are entitled to have the clause of the Federal Constitution liberally 
construed, so as to secure their franchises every immunity in such 
respects. 

The power of eminent domain, which is the reserved right of the 
State to take and appropriate private property for public use, can be 
exercised only under the constitutional limitation that compensation 
must be made for all property taken, and when not made by the 
State it must be ascertained by a jury or by commissioners appointed 
by the court. ‘ 

Assuming that ownership of street railways would be decided by 
the courts to be a municipal power, under the Constitution the power 
of eminent domain can be delegated by the Legislature to municipali- 
ties, and it could be, through its exercise, in the absence of agreement 
with the corporation, that railroad property and franchises now in 
existence could be acquired by the cities of the State. 

Municipal ownership of street railways has never been the policy 
of this State, and before there can be such ownership the municipali- 
ties must be empowered, by appropriate legislation, to acquire and 
hold such property. When such enabling statutes are passed, and 
the power of eminent domain delegated to the cities, street railroad 
property now in existence may be either purchased by agreement 
with the corporation owning and operating it, or may be taken, after 
the value is ascertained by the method I have pointed out. In ascer- 
taining and fixing that value the most important element will be 
the value of the franchise to maintain and operate the road, and in 
fixing that due regard niust be had and due effect given to the fu- 
ture growth of the locality in which the roads are operated, and the 
life or term of existence of the corporation owning them, and the 
reasonable and just expectation which those who have invested money 
in such property or its securities had in mind when so investing. 

It is quite plain, therefore, that to acquire many of the existing 
roads in the State would impose upon the cities taking them a large bur- 
den of debt and taxation, which, in some instances, it is not improba- 
ble would be entirely beyond the limit of indebtedness which the 
Constitution imposes upon the municipal corporations of the State. 

The answer to the second question, in view of the suggestion made 
in the authorities I have already quoted, will be obvious when I have 
stated what private ownership and consolidation under the Metro- 
politan Street Railway system in the City of New York have done 
for the traveling public in that city. 

Nowhere in the debate on this subject have I been able to find, 
even in the statements of the most heated advocate of municipal 
ownership and control, any denial of the fact that the centralizing 
under single management of the various railroads that make up the 
Metropolitan Street Railway system has improved the public com- 

‘fort and convenience. The extent and nature of the benefits which 
this centralizing has achieved is best shown by the statistics. The 
following table shows the expansion of its transfer system for the 
last ten years: 


Paying —Transfer Passengers.— 

Miles Passengers. Average 

Year.* of Total Total Prop. to Fare. 
Track. Number. Number. Paying. (Cents.) 

SE cnvas3's 0.0.0 sbacerede toes 190 177,338,677 56,929,611 32% 3-78 
SE nna baa Po a cae vadoagesss 172 145,965,251 28,450,906 19 4.18 
SE Ganab’eva s0dhcas..Suae es 140 109,686,472 9,671,697 9 4-59 
err ee eer 13! 107,036,524 5,306,654 5 4-76 
CE ch ihe a sandes thes eons 8 63,011,785 3,203,832 5 4-76 
SE aids va bhe patie 685 kins 61 45,230,670 2,645,800 6 4.72 
OS eee re ae 39,971,020 2,766,080 7 4.68 
as ada sant boe as ck <3 > 36 39,571,464 2,523,239 6 4-70 
EE ree eet oe 36 37,386,809 2,206,866 6 4-72 
0 ES er er ee ee eee 36 37,318,730 1,996,871 5 4.75 


*Years ending June 30, except 1887-88 and 1888-89, which ended September 30. 


From this table it will be noticed that in the first seven years about 
one passenger out of fifteen or twenty received a transfer; in the 
vear 1894-95 one out of every eleven passengers received a transfer; 
in 1895-06 one out of every five, and in 1896-97 about one out of 
every three. 

The phenomenal development by the company of this great privi- 
lege speaks for itself. By means of it the general fare during the 
whole day has been reduced to 3.78 cents, and during the crowded, 
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rush hours of morning and evening, when the working people are 
going to and coming from their work, the average rate of fare is only 
2% cents. This transfer system, like the lighting of cars and various 
other improvements, was done without legislative compulsion, and 
in accordance with the settled policy of the company to increase pub- 
lic safety and cheapen transit. 

While voluntarily developing this transfer system the company 
has also made large contributions annually to the funds of the city 
and State. A report recently made by the Comptroller of New York 
City to the Board of Aldermen showed a total taxation (City and 
State) of all the surface roads in New York City for the year 1896 
amounting to $591,593.25. In this ‘statement no account was taken 
of the contributions of the company, amounting to over $100,000, in 
the shape of repaving and maintaining pavements. 

I have nowhere seen any definite figures presented by the advocates 
of municipal ownership and control, so far as it relates to street rail- 
way properties, and I think, when these figures are arrayed, the 
gentlemen who advocate ownership and control will hesitate. 
Roundly stated, the street-railway properties in the City of New 
York, and they are only a small portion of the franchises proposed 


to be taken, can be purchased for about $295,000,000. I hardly think, 


that, in the present state of the public’s mind, there is any likelihood 
that the City of New York will take upon itself by purchase so great 
a burden, especially when it is coupled with the danger of expensive 
management and political opportunity. 





The Electrical Illumination of the Niagara Rapids. 





One of the magnificent sights vouchsafed to the members attending 
the convention of Edison Electric Illuminating Companies at 
Niagara Falls was afforded by an experiment arranged between Su- 
perintendent J. K. Brooks, of the Great Gorge route; Mr. Luther 
Stieringer, and the General Electric Company. Briefly, it was the 
illumination of the whirlpool rapids by powerful searchlights. The 
idea originated with Mr. Stieringer, whose experience’ with 
searchlight effects on moving waters, gained from the electric foun- 
tains at the World’s Fair, at Chicago, which he designed, enabled him 
to gauge the probable success of this experiment. Mr. Brooks ar- 
ranged the car and the lights and provided the current, while the 
General Electric Company furnished the searchlights and _ colored 
screens. 

The illumination was merely in the nature of a trial demonstration 
of the feasibility of realizing Mr. Stieringer’s idea, which compre- 
hends ultimately the illumination of the whirlpool rapids nightly dur- 
ing the season, on a very much larger and more substantial scale. 
The methods adopted in this instance were somewhat crude, owing to 
the shortness of time in which arrangements had to be made. 

Six Standard General Electric Company’s searchlight lamps were 
employed. They were set in six plain wooden boxes, painted dead 
black inside. In front of each arc lamp, attached to the back of the 
box, was a polished silvered reflector. The boxes were placed on one 
of the flat cars of the Great Gorge Railway, and the lights were con- 
trolled by a rheostat, also on the car. A start was made from the 
Cataract House at 8:30 Pp. M. in special cars, under the immediate 
charge of Superintendent Brooks. Many of the party had no idea of 
what they were about to contemplate. Arrived opposite the point in 
the whirlpool rapids, where the movement is most turbulent, the 
lights on the cars were suddenly extinguished. The moon had not 
risen, and the gorge was a huge cave paved with a hurrying, leaping 
mass of grayish water and roofed with the almost black sky. The 
scene was impressive. 

The small switch on one of the uprights of the car was suddenly 
closed by Mr. Brooks. Instantaneously the beams of light, concen- 
trated into one, flashed out upon the rapids. The effect thus pro- 
duced evoked a gasp of admiration from the favored spectators. The 
intensity of the white light upon the masses of tumbling, roaring 
watefs was more than magical. They seemed to be endowed with a 
new life, weaving and interweaving in white fleecy foam and pale 
emerald overturn, curving under and over as they dashed down to- 
ward the whirlpool. It was a new view of the rapids, and conveyed 
perhaps a better idea of the force and violence of the current than 
can be gained under the light of day. 

To endeavor to improve on this seemed an impossibility, but Mr. 
Stieringer had another treat in store. He had provided a series of 
colored screens to see what effect colored beams would give to the 
water. The red screen was lowered in front of the reflectors, and the 
effect produced showed that the climax had not yet been reached 
with the pure white light. The water now assumed an almost blood- 
red hue, such as is found in the depths of a furnace of molten metal. 
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The great masses of undercurrent moved onward, a deep red; the 
leaping foam of a lighter hue played like lambent flame over the solid 
water beneath. From the cars this burst of color in the inky black- 
ness of the surrounding was weird. From the top of the gorge bank 
the effect was almost diabolical. In the words of one of the specta- 
tors: “Had Dante witnessed this, he had constructed another circle 
to his ‘Inferno.’ ” 

The lamps were left lighted during the return journey, and no part 
of the whirlpool rapids but was momentarily illuminated by the con- 
centrated beam of white light. ; 

Perhaps of all the varied entertainments provided for the members 
and guests, none evoked such expressions of satisfaction and admira- 
tion as this combined effort of Mr. Stieringer, Mr. Brooks and the 
General Electric Company. 





A Decade of Electric Railway Development.* 





BY WILLIAM J. CLARK. 

An eminent writer on railway subjects has substantially said that 
a railway is a “machine for the manufacture of transportation.” 

Probably in the whole history of transportation no class of mana- 
gers has done so much to create travel, rather than to merely take 
care of what may seem to be the existing demand, as have those of 
American street railways since they have had at their command that 
most flexible of transportation agents—electricity. In carrying out 
this broad-gauged policy they have benefited the general public to 
an extent that is beyond any estimate that can be placed upon the 
same, and while it is true certain benefits have accrued to their stock- 
holders, these do not begin to aggregate the blessings that electric 
traction has conferred upon those who are frequently the most anx- 
ious to condemn it as a motive power. It is with this phase of the 
situation that this paper will deal, rather than elaborating upon the 
conquests that have been achieved in the technical and engineering 
branch. 

Going back to the commencement of the present decade, there was 
in your State but one electric line, some 3 miles in length, experi- 
mental in its character, as were other small lines which were con- 
templated at the same period, so that, commercially, electric traction 
could not be said to have existed in the Empire State ten years ago; 
yet at the present moment there are slightly over 6000 moior cars 
in daily use within the territory covered by your association. 

Street railway earnings have increased and operating expenses have 
decreased, and many other advantages have come to the street rail- 
way companies through the introduction of electricity, but for every 
dollar of actual net return which the investor in street railway se- 
curities has received in the Empire State we do not hesitate to say 
that the municipalities and the general public have received at least 
$10 direct benefit, and that the general public has thus profited far 
more greatly from the advantages of rapid transit than have the in- 
vestors who produced it. 

It is to be regretted that the data is not attainable which would 
show the exact increases in valuations of real estate, caused directly 
by the extensions of street railway lines during the past ten years. 
We believe, however, that such increases in New York State amount 
to $300,000,000, a direct gain to the holders of abutting and adjacent 
property, and a direct benefit to the State and municipalities by in- 
creasing the amount of taxable property. This, it will be noted, is 
more than the entire investment in street railway properties. 

Let us make another calculation. It is certainly reasonable to sup- 
pose that the extensions of street railway lines, and faster service ob- 
tained, during the past ten years, save to each passenger at least ten 
minutes of time. This means annually to the citizens of New York 
State a saving of 112,083,127 hours. Consider such time to be worth 
only an average of as low as 10 cents per hour, and we have a saving 
of $11,208,312, or nearly double the net earnings from the operation 
on all the street railways of the State. 

With the extensiuns of lines have come also the transfer system 
and lengthened routes, so that the average nickel will now carry a 
passenger three times as far on the street railways of New York as 
it would have done ten years ago. 

We regret that time and space will not permit us to make an 
elaborate comparison of the wages paid street railway employees 
here with those prevailing abroad, or to demonstrate at length that 
electric traction increases the labor account, although it produces 





*Extracts from a paper read before the Niagara Falls meeting of the New 
York State Street Railway Association, September 14, 1897. 
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economy in other directions. We would note, however, that, accord- 
ing to the last report of the Glasgow Tramways—the model horse- 
railway system of the world, and the ideal of municipal ownership— 
the total wages aggregate but 43 per cent. of the operating ex- 
penses, while on that model of electric street railways, the Buffalo 
(N. Y.) system, as shown by its report for 1896, over 77 per cent. of 
the entire operating expense is paid to labor, while this percentage 
holds practically good on all the street railways of the State operated 
by mechanical traction. This, analyzed, would mean that out of 
approximately $29,000,000 gross receipts received by the street rail- 
ways of the State, $13,000,000 are paid directly to employees as wages, 
while, of course, a goodly share of the remainder of the operating 
expense goes indirectly to labor in the production of materials re- 
quired in connection with operation and replacement. Against this 
the stockholders of the operating companies get but, approximately, 
$3,400,000 annually in dividends for their large investment. 

Now as to the most serious of all offenses that have been charged 
to mechanical traction, viz., accidents: The daily press is constantly 
filled with references to the “Deadly Trolley,” with occasional re- 
marks concerning Mr. Vreeland’s cars of “Juggernaut,” but what a e 
the real facts concerning this very serious matter, and what are the 
comparative results between the present and the past on street railways 
in this State, and how does the annual result compare on street and 
steam railways? According to the Railroad Commissioners’ report 
of 1896 there were killed on the street railways of New York State, 
13 passengers, 7 employees and 51 others, making a total of 71. This 
represents one for each 1,807,316 car miles run, or one for each 9,383,- 
258 passengers carried. Against this number the surface steam rail- 
ways killed 5 passengers, 211 employees and 544 others, or a total of 
760. This represents one for each 241,950 train miles run, or one for 
each 235,941 passengers carried. So it is safe to say that our steam 
railways cause fatalities in the proportion of about 8 to I, as against 
the street railways. In the same year the street railways injured 197 
passengers, 35 employees and 157 others, or a total of 389. This rep- 
resents one for each 329,875 car miles run, or one for each 1,728,788 
passengers carried. During the same period the steam railways in- 
jured 174 passengers, 2142 employees and 592 others, or a total of 
2908, running for each 63,233 train miles, or carrying 61,663. The 
total killed and injured on street railways was 462, or one for each 
277,752 car miles run, or one for each 1,442,016 passengers carried. 
The total killed and injured on the steam railways amounted to 3668, 
or one for each 50,131 train miles, or one for each 48,886 passengers 
carried. From this comparison it will be seen that if the daily press 
devoted as much space comparatively to steam railway accidents as 
to those on street railways they would have room for nothing else 
in their columns, and might require Sunday editions daily. To listen 
to some of the comments on street railway accidents, it would be 
supposed that no such thing had ever been heard of until the intro- 
duction of mechanical traction; yet, in 1887, the street railways of 
New York killed one person for each 9,983,646 passengers carried; 
almost the same average as the present, as shown above. They in- 
jured one person for each 1,398,487 passengers carried, or propor- 
tionately 25 per cent. more than in 1896. This, we think, thoroughly 
demonstrates that mechanical traction is far safer than the horse car 
in every way. But another surprise. While, as shown, the percent- 
age of accidents has been decreased, the natural inference would be 
that this improvement had occurred in connection with the passen- 
gers or employees, and that with increased speed would come greater 
danger to those upon the streets. Strange to say, however, the pro- 
portion of accidents between 1887 and 1806 to this class is 33 1-3 per 
cent. less. It should be remembered in this connection also that the 
average speed of cars on the street railways of New York State has 
more than doubled during the past ten years. 





The American Association for the Advancement of Science. 





The next meeting of the American Association for the Advance- 
ment of Science will be held in Boston, August 22, 1898. This will 
be the fiftieth anniversary of the organization of the Association, 
and it is expected that the occasion will be made one of unusual 
interest. Professor Putnam, after more than a quarter of a century 
of service as permanent secretary, has been promoted to the presi- 
dency of the Association, and promises a celebration at the next 
meeting which shall be the most important gathering of scientists 
ever held in America. 































































































no 


ee 
——— ~~ --—- 


— oct benenmeiane PRE Pasa 






















WY ey - 
Yat SR ECHRICAL AA 


4 ELECTRIGAL ARTICLES 
6 Yr tue 











CARL 


DYNAMOS, MOTORS AND ‘TRANSFORMERS. 


Phase Transformer. ULomparpi. Lond. £iéec., Sept. 3.—Abstracted 
briefly from an Italian journal. He deduces the theory of the (rotary) 
phase transformer of Ferraris and compares it with the practical results ; 
he finds that this transformer obeys most of the laws of the non-synchro- 
nous motor ; its velocity is slightly below perfect synchronism ; there is a 
difference of phase between the tension and the primary current which 
diminishes to a limit as the load increases; this limit is higher than in a 
motor, and increases with the difference of phase between the current and 
the secondary tension; the efficiency is considerably below that of the 
ordinary transformer, but it may be used with advantage for starting non- 
synchronous single-phase motors. 

Tron Lossesin the Armatures of Alternators.—L' Elec., Sept.4.—A French 
translation of the article by Behn-Eschenburg, which was abstracted in 
the Digest, Feb 5. 

Multipolar Dynamos.—Lond. Eiec. Eng , Sept. 3.—Iliustrated descrip- 
tions of those made under the direction of Fynn, who has had considerable 
experience with continental practice. 





Constructing a Small Alternator. Horxins. Sc. Amer., Sept. 11.—A 
long description accompanied by numerous working drawings, showing 
how to build a small alternating-current dynamo without castings. The 
machine is f the radial magnet type, the magnets being made of bolts in 
a hoop iron ring. At 2000 revolutions it will light a 50-cp 110-volt lamp. 

Care of Electrical Machinery. Baxter. Power, September.—The contin- 
uation of his long serial; the difference between corstant-current and con- 
stant potential machines is discussed. 


LIGHTS AND LIGHTING. 


Train Lighting by Gas and Electricity.—Elek. Anz., Aug. 29 —A long 
extract from G/aser's Anna/en, where a series of articles was published, 
those by Gerdes defending the Pintsch gis system and those by Buettner 
defending the accumula’ or system; the results of the controversy show 
that although the use of electricity is only just beginning, the results are 
decidedly in favor of it as compared with the Pintsch gas system; even the 
cost is appreciably less for the electrical system ; these costs are given and 
discussed at some length. 

Train Lighting. Scuirr. L’ Eclairage Elrc., Aug. 28.—A long abstract 
of an article from Genie Civil, which is a long description of the various 
systems adopted, tried and proposed. 

Train Lighting on the Jura-Simplon Railroad. JacQuin. 
Elec., Aug. 28—An illustrated description of this system. 

New Lighthouse.—Lond. Elec. Eng., Sept. 3.—A note stating that the 
new lighthouse at Penmarc’h, on the French coast, is now the most power- 
ful light in that country, the intensity being said to be 10,000,000 candle- 
power; it is 180 feet above the sea and is visible at a distance of 60 miles. 

Street Lighting. Procror. Lond. Lightning, Aug. 19.—A short article, 
in the form of a discussion of the recent Municipal Association papers; he 
discusses the advantages and disadvantages of all the different systems. 


POWER. 

Electric Energy in Agriculture.—L' Energie Elec., Aug. 16.—A long de- 
scription of a plant near the city of Lamoriciere in the farms of Cureyras, 
the plant being under the direction of Bussiere ; a poor illustration of the 
‘*aratromotor” is given; this machine is a sort of windlass on rollers and 
operated by an electric motor; it is capable of being used for numerous 
purposes in agriculture, including plowing; the power is derived from a 
water fall; the difficulties encountered on this farm are particularly 
great. 

Electric Plant Run by Wind.—Lond. Elec. Rev., Sept. 3.—A very brief 
description of a plant constructed by Feely at Walpole, Mass., wind power 
being used for furnishing light and power over his estate. It appears that 
the power is used directly when sufficient ; when more than sufficient the 
surplus is stored in batteries; the dynamo itself 1s also used as a motor; 
the secret of the success is claimed to lie in the construction of the dy- 
namo, which (from the very inadequate description) appears to run at con- 
stant voltage, but with a current proportional to the speed of the wind- 
mill. 


L’ Eclairage 
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Rhein felden. 


L'ilnd. £lec., Aug. 25.—A brief illustrated 
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description of this installation, which will probably be completed by th€& 
end of this year; numerous other descriptions have already been re- 
ferred to. 
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Bakersfield Power Plant. ScuuyLer. Eng. News, Sept. 2.—A des- 
criptive article with a full page plate of illustrations. of a plant which has 
recently been completed for lighting the city of Bakersfield, Cal., and for 
supplying the neighborhood with power; this is believed to be the first pub- 
lished description of this plant. The power of the Kern River is used, 16 
miles from Bakersfield; at present 1300 horse-po wer is utilized by two gener- 
ators; the current is generated at 500 volts and transformed to 10,000 for trans- 
mission to a distance of 14 miles over six wires; the description is largely 
confined to the civil engineering features. The use of electric power for 
irrigation purposes is receiving increased attention in that neighborhood. 


Niagara Falls Plant. Scorr. Proc. Eng. Club, of Phila., July--Sept.—A 
reprint of a paper read before that society, in which he gives a good des- 
cription of the large Niagara Falls plant and the various applications of 
the current; it is followed by a discussion by Dr. Coleman Sellers. 


TRACTION. 


Jungfrau Mountain Railroad Srrus. ELEleks. Zeit., Aug. 19 —A reprint 

of an article from a Swiss technical journal giving some data ot this in- 
teresting project, including a profile of the road and an illustrated 
description of the locomotive, which latter was translated in an English 
journal and noticed in the Digest last week. The units at the generating 
plant will be 500 horse-power, each being sufficient for one train at a speed 
of 8.5 km. per hour on a grade of 25 per cent., including power for lighting 
and heating; the power at the circumference of the wheels of the loco- 
motives for a weight of 26 tons is calculated to be 211 horse-power, which, 
after allowing for all losses, means 425 horse-p »wer at the turbine shaft of 
the generator. Accumulators will be used at the various stations to pro- 
vide current in case of a failure of the lines; data for the turbines and the 
cost of construction of the power plant are given; for 2130 horse-power 
the price per horse-power at the turbine shaft is $52 for the first cost ; 
there will be tour three-phase generators each directly coupled with its 
turbine; the exciting machines will be driven by separate turbines; the 
line voltage wili be 7000 and the frequency 33; the voltage will be reduced 
to 500 at twelve stations along the route. 

Tunnel Railway Under the Danube at Budapest.—Elek. Zeit., Aug. 19 — 
A note stating that there is a project to construct a double tunnel under 
the Danube River like the new tunnel under the Thames at Loadon, one 
of them being for pedestrians and wagons and the other fr an electric 
railway. 

Alternating-Current Traction System.—Elek. Zeit., Aug. 19.—An article 
describing the Deri system, but containing apparently nothing further than 
the article noticed at some length in the Digest, July 10. A translation of 
the present article appears in the Lond. Zéec., Aug. 27. 

Besbrook Railway.—Lond. Lightning, Sept. 2.—A brief, illustrated de- 
scription of this railway, which is entirely English in its construction and 
has been in operation for 12 years ; the length is three miles; the hinged 
rectangular frame is used instead of the trolley pole. 

Accumulator Traction. Lasnier. Bul. Soc. Int. des Elec., May.—A re- 
print of the paper read before that society describing this new line in Paris, 
another description of which was noticed in the Digest, May 22 and 29, also 
June 26; this system differs from the others in that the accumulators are 
charged on the car very rapidly ; some of the results of a test are given. 

Shunt Traction Motors. LUXENBERG. L’/nd. Elec., Aug. 25.—A French 
translation of the German article noticed in the Digest, June 5. 

Electric Towage on Canals.—Lond. Engineering, Aug. 27.—The- first of 
a series of articles on this subject; the general subject of chain haulage 
is discussed in the present portion, the general principles of which are 
given; there is no reference to electrical power. 

Development of Electric Traction in Germany. Kote. L’Elec., Aug. 
21.—A very long abstract of a recent paper read before an engineering 
society. 

Electric Carriages. CONTADES. Cosmos, Aug. 28.—The beginning of an 
article of a general character giving a summary of the subject for the past 
seven years. 

Electric Vehicles. 


HospiTauiER. Bul. Soc. Int. des. Elec., May.—A re- 
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print of his long paper, an abstract of which was given in the Digest, 
June 5. 





Corrosion of Water Pipes.—Eng. News, Sept. 9.—A reprint of a report 
by Ellicott, superintendent of the city.telegraph department of Chicago. 
He made an examination of the ground return in a certain place and found 
currents up to 25 amperes flowing between the pipes and the rails and 
differences of three volts between hydrants and rails. He recommends 
that the railway companies should run proper return wires ; a gas pipe was 
found badly pitted, and he believes that within the next year or two many 
of the water mains will have to be replaced; complete tests should be made 
of thelines ‘‘ which parallel water mains” (why he should limit himself to 
these is not clear, as the current takes the shortest course, which is often 
in an entirely different direction) in order to determine where the danger- 
ous points are, and then compel the railroad companies to remedy the 
defects. 

Electrolysis in Street Railway Work. Knox. West. Elec., Sept. 11.— 
An article in which he claims that there is really no more cause for fear of 
pipes being destroyed by return currents than there is of their being des- 
troyed by the water or gas in them; he recommends connecting the rails 
or return feeders to the pipes by equalizing wires; the article is elementary 
in character. 

Electric Locomotive.—Elec. Eng., Sept. 9.—An illustrated description of 
one which has recently been designed and constructed in Berlin for both 
freight and passenger service, and is to be used on a steam railway line. 
It is capable of hauling a train of 120,000 kg at a speed of 50 km per hour 
on the level, the weight of the locomotive being, therefore, about 20,000 
kg. Current is taken from the flexible overhead wires, of which there are 
two, by means of two bronze rollers secured by springs to the roof. 

Heilmann Locomotive.—Sc. Amer., Sept. 4.—A description, accompanied 
by six good illustrations, of the new form of this electric locomotive. 

Power Plant in Kansas City. Morcan. Elec. Eng., Sept. 9.—A brief 
illustrated description of the new central power house from which power 
is distributed for operating both electric and cable roads, the latter by 
means of motors. 

Electric Cable Way for Canals.—Elec. Eng., Sept. 9.—A very brief de- 
scription, with an illustration, of recent improvements made in the Lamb 
system for a canal in Germany ; the chief improvement consists in redue- 
ing the height of the motor from 9 to 5 feet. 

Electric Cabs in London.—Elec. Rev., Sept. 8.—A reprint of the recent 
article from the Lond. Zéc. 


INSTALLATIONS, SYSTEMS AND APPLIANCES. 


Alternating-Current Meters.—L' Ind. Elec., Aug. 25 —A note calling at- 
tention to the fact that the ordinary alternating-current meter will not 
read correctly when the current is used for motors, on account of the power 
factor; to overcome this objection it is suggested that during one month 
two meters should be installed, one registering the true energy and the 
other the apparent energy; the ratio of these two will give the average 
power factor of the whole installation, and after this is once determined 
only one meter will be required, the price being made as much higher as 
this power factor is smaller. 

Portable Installation.—Elek. Zeit., Aug. 12.—An illustrated description 
of a new car, in which the whole generator apparatus is on wheels; the 
engine is operated by petroleum. 

Gloucester.—Lond. Elec. Eng., Sept. 3.—A brief description of the pro- 
posed central station and refuse destructor. 

Organization of a Meter Department. HORDERN. Lond. Lighining, 
Aug. 19.—A short article describing such a department in one of the large 
London stations. 





Croyden.—Elec. Eng., Sept. 9.—A brief description of this plant in Eng- 
land, which is practically owned by the municipality, but is operated by 
the contractors. 

ELECTRO-PHYSICS AND MAGNETISM. 


X-Ray Discharges. Perrin. Jour. de Physique, August, abstracted 
briefly in the Lond. Zéc., Sept. 3.—A description of experiments with the 
«‘ metallic effect” ; he shows that this disappears when the metallic surface 
is covered with petroleum, alcohol or water; when the metallic surface is 
clean the surface ionization is constant for a given strength of source, dis- 
tance, metal and gas; it varies inversely as the square of the distance; the 
constant is called a coefficient of surface ionization. A definition of the 
strength of X-rays might be based on this, or better, on the gas effect, the 
unit quantity of X-rays being that which in air under 76 cm pressure 
liberates in a spherical shell one cm thick, with its centre at the source, 
one electrostatic unit of positive electricity. 

X-Rays and Dissociation. GUILLAUME. Kev. Gen. des Sciences, July 15. 
—A paper in which he discusses the dissociation properties of X-rays, ad- 
vancing a number of hypotheses. 

Researches with Réntgen Rays. VOLLER and WALTER. £i/e&., Zeit., Aug. 
19.—An abstract in German of the article noticed in the Digest, Aug. 28. 


Difference of Polarity of Zesla Currents and Ronigen Tubes Excited by 
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Them. Priurcer. L'Eclairage Elec., Aug. 28.—A longer abstract of the 
article which was noticed in the Digest, June 12. 

Cathode Rays in the Universe.—Elek. Zeit., Aug. 19.—A reprint of the 
article noticed in the Digest, Aug. 28, which is followed by another of a 
similar nature. 


Coefficient of Refraction for Short Electric Waves, Lamra. Elek. Zeit., 
Aug. 19.—An extract from an Austrian scientific journal in which he gives 
the results of experiments with waves 8, 6 and 4 mm in length; the re- 
sults are given in the abstract, as is alsoa table giving a summary of the 
various results obtained by different observers for water. 

Mass of Electrons. Wiecuert. Lond. Ziec., Sept. 3 —A brief abstract 
from an article ina German journal. He endeavors to find the probable 
mass of the electric atoms whose projection from the cathode is supposed 
to constitute cathode rays; he concludes that this mass lies between one 
four-thousandths and one two-hundredths of that of the hydrogen atom. 

Phenomenon of the Electric Arc. Buonper. Lond. Filec., Sept. 3.—A 
translation of the article which was abstracted in the Digest, Sept. 4. 

Lquipotential Surfaces. Pomey. L’Eclairage Elec., Aug. 21.—Examples 
of methods of calculation differing trom those usually used. 

Calculation of Magnetic Attraction. Voce sanc. Elek. Zeit., Aug. 19.— 
A short article in which he deduces, with the aid of comparatively simple 
mathematics, a formula for calculating the traction effect of a magnet ; 
his formula gives double the values obtained by the formula of Maxwell ; 
experimental researches have, he says, in most cases given higher values 
than those calculated by the Maxwell formula. With a U-shaped electro. 
magnet having a similarly shaped but shorter armature, he starts with the 
assumption that this armature, which is not in contact, is moved bya 
variable torce at a certain velocity while under the influence of the mag- 
netic attraction ; he assumes that the current in the coil remains constant 
and neglects the magnetic resistance of the iron. The article deals only 
with the theoretical deduction of the formula; whether this formula in 
practice must contain an experimental factor remains to be decided by ex- 
periment. 

Magnetization of Iron and Steel in Weak Fields. Hovsorn.: L’Eclairage 
Llec,, Aug. 28.—An abstract from the Wied. Ann., 61, p. 281, of an article 
which is probably the same as the one noticed in the Digest, May 15. 

Action of Vibration and Heat on Magnetism. Elek. Zeit., Aug. 19.—An 
abstract in German of the article noticed in the Digest, August 28. 

Movements of the Magnetic Poles. Weyer. Cosmos, Aug. 21.—A brief 
abstract of a recent article in which he calculated the movement of the 
earth’s magnetic poles during the past 200 years. 





Theory of Réintgen Rays, VosMeR and Orrtr. Elec. Eng., Sept. 9; 
reprinted from Mature.—The article is the first part of one entitled “A 
Summary of Réntgen Ray Theories,” but the present portion refers only 
to their own theory. They consider Réntgen rays to be discharged 
cathode rays, and they test this hypothesis by finding how it will explain 
certain experiments and facts; the conflicting results obtained by some 
observers they think are due to the fact that the Réntgen rays were only 
more or less pure, that is, neutral; the more perfectly the negative charge 
has been taken away by the anode without, however, imparting a positive 
charge instead, the more intense the rays will be and the stronger their 
penetrating power; the strongest proof of their theory is Lafay’s experi- 
ment, in which it was found that the Réntgen rays, after passing througha 
negatively charged leaf of silver, can be again deflected by a magnet and in 
the same direction as the cathode rays in the tube, the deflection being in 
the opposite direction when the leaf is charged positively. 


Varieties of Cathode Rays. S. P. Tuompson. Liec. Eng., Sept. 9.—A 
very brief notice of a British Association paper, in which he classifies the 
rays as follows : Orthocathodic rays, which are the orthodox rays which 
are deflected by a magnet, cause fluorescence and excite Réntgen rays; 
the paracathodic rays, which are also magnetically deflected and cause 
fluorescence but do not excite Réntgen rays; the diacathodic, which cause 
fluorescence, are not deflected by a magnet, nor excite Réntgen rays ; the 
isocathodic rays, which differ from the latter in being deflected by a mag- 
net. 


Electricity in the Air. Dunn. West. Elec., Sept. 11.—A reprint of a 
short article from the orth Amer. Rev.; it is somewhat vague, elementary 
and speculative in character ; he claims that it is possible to use ‘‘ the cur- 
rent drawn from the clouds or a clear sky ” to charge storage batteries; he 
claims that this force if stored may be used over and over again, provided 
it is again stored after it has performed its work. (The author 1s evidently 
not well informed on electrical subjects. ) 


ELECTRO-CHEMISTRY AND BATTERIES. 

Electrolytic Galvanization of Iron.—L'Elec., Sept. 4.—A brief description 
of the Wagner and the Cowper-Coles processes; English descriptions of 
the latter have been referred to before; the former is intended chiefly for 
large heavy pieces when time and cost are secondary factors; the objects 
are not placed in the bath; the object is connected to the negative pole, 
the other pole being rubbed over the surface until the deposit is the desired 
thickness ; the positive pole is made of zinc covered wlth flannel, which is 
kept wet with a solution of zinc either by intermittent immersion or by a 
continuous supply through a tube; when the surfaces to be coated are very 
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irregular it is preferable to use a sort of brush for the zinc pole, the deposit 
being then more regular, solid and smooth this brush is provided with an 
electrode of zincand kept moist. 

The Carbon Cell.—Lond. Elec., Sept. 3.—A long abstract, with some of 
the illustrations of the article by Borchers, which was abstracted in the 
Digest, Aug. 21. The work of Borchers and the attitude which he takes are 
criticised very unfavorably, the present article being termed very incon- 


clusive and unsatisfactory; the matter is irrelevant, and fails totally to . 


make good Borchers’ position; ‘‘his faculty for leaping to unwarranted 
conclusions is almost feminine.” 


Management of Accumulators. Anse... Lond. Ziec. Eng., Sept. 3.— 
An article giving general hints to those having charge of an accumulator 
plant. The first part, giving a general theory, is open to question; he 
recommends calling the peroxidized plate the negative ; the hints are of a 
practical nature. The best density of the liquid is 1.190 at starting, and it 
should never rise above 1.210 nor fall below 1.180; addition of acid is re- 
quired about once or twice every two years; he recommends a charging 
and discharging current of one ampere for each 100 square inches of lead 
plate, counting all the submerged surface (he appears to include both the 
positive and the negative in this) ; the method of testing cells by ‘‘ crack- 
ing” them with a short copper wire is called a barbarous one, and he 
recommends using a small voltmeter instead; most of his recommenda- 
tions are already well known. 

Calcium Amalgam. Ferree. L'Eclairage Elec., Aug. 28.—A notice of a 
recent paper in which he gives the results of experiments. With a concen- 
trated aqueous solution of chloride of calcium and a current density of 2.5 
amperes per sq. cm of mercury electrode, and by using a diaphragm, he 
obtained an amalgam which after being filtered through chamois leaves a 
residue which immediately oxidizes in the air; a kgr of this amalgam dis- 
tilled under a pressure of 12 mm gave 12 grof rich amalgam containing 
13 per cent. of the metal. 

UNITS, MEASUREMENTS AND INSTRUMENTS. 

Highly Sensitive Quadrant Electrometer. DOLEzALEK. Lek. Zett., Aug. 
19.—A reprint of the entire article, with all the illustrations, an extract 
from which was noticed in the Digest, Aug. 28. He gives a well-illustrated 
description of the practical form of the instrument designed by him and 
Nernst, the characteristic feature of which is that the needle is electrified 
by means of a small dry pile forming part of the suspension system ; be- 
sides the description, he gives the constants and the methods of making 
measurements with it. He found that a pile of gold and silver paper discs 
was not satisfactory ; a pile of tin and electrolytic peroxide of lead ele- 
ments, however, was very satisfactory; the voltage of this pile was found 
to be almost independent of the size of the discs, and from ten to twenty 
times greater than that for gold and silver paper discs; the pile is 9 to 10 
cm in length, and the best results were obtained when the discs were 
3mm in diameter; the weight of the whole suspended system, including 
two needles, was only 1.5 grams. The damping is obtained by the air 
friction of the needle, which comes to rest in four to six oscillations in the 
two different instruments; the sensitiveness of this instrument exceeds 
that of all others so far constructed, and is about 100 times as 
great as that of the usual Thomson electrometer and twenty times that 
of the capillary instrument; while changes in the constant appear to take 
place during long periods of time, the constancy is absolute tor a period 
of several hours; measurements of the capacity and insulation resistance 
of the instrument are given. ‘This instrument can be used for numerous 
measurements of precision, especially as it is independent of magnetic 
disturbances, and can therefore often replace the sensitive galvanometer ; 
with one form of the instrument a deflection of 100 to 200 divisions was 
obtained for 0.01 volt; for the other form the deflection was 20 to 30 
divisions; the time of oscillation was 20 to 30 seconds and 20 to 34 seconds 
in the two instruments; they are easily transported, and no further 
charging battery is required. 

Thermic Mercury Ampere Meter. CamicueL. L'£clairage Elec., Aug, 
28.—A long, complete and illustrated description of the instrument, a 
brief notice of which was referred to in the Digest, Aug. 28. 


Cable Testing. SavaGe. Lond. L£ilec. Rev., Sept. 3.—A note describ- 
ing a practical application of Price’s system of testing with a guard ring 
During damp weather great trouble is often had with the insulation of 
the galvanometer ; this may be avoided by connecting the leveling screws 
of the galvanometer together and to the insulated terminal of the battery 
key ; the galvanometer will require to be insulated to avoid short circuit- 
ing the battery ; this method succeeds where the ordinary methods fail on 
account of moisture. 


Capacity of Long Cables. Derarvove. Lond. Eilec., Sept. 3.—He does 
not agree with the statement by Young in a series of articles in that jour- 
nal, that the Muirhead method of determining the capacity of a long sub- 
merged cable is a failure on very long cables. He gives a table of values 
comparing the two.methods applied to tests made on a laid cable. 


Changing the Fundamental Units in the Absolute Systems.—L' Eclairage 
Elec., Aug: 28.—A communication by Malagoli, defending his article (see 
Digest, July 3) and replying to the criticism of Brylinski (see Digest, July 31); 
he admits that he should have added in his conclusion that the concluding 
remarks referred to the electromagnetic system; the statements made are 
therefore quite correct, but are limited to this system; he claims that his 
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critic considered only the terms of the conclusion without reference to the 
rest of the article, which is of much more importance; he also discusses the 
constant referred to by Brylinski. This is followed by a reply by Brylin- 
ski, in which he states that this admission limits the scope of the original 
article very greatly ; he also discusses this and other factors. 


Alternating-Current Curves. ARMAGNAT. L’/nd. Elec., Aug. 25.—The 
first partof an article in the form of a treatise on this subject, giving a 
classified description of all the various methods. After discussing the 
equations for the current and pointing out the meaning of the various fac- 
tors he divides the methods for obtaining the curves into three classes, 
the analytical methods, in which the frequence, amplitude and phase of each 
of the harmonics is measured, a method which is used infrequently ; the 
methods by points, which are modifications of the one originally proposed 
by Joubert and which give the instantaneous values at given periods, and 
finally the oscillographic method, in which the moving part is capable of 
exactly following the rapid variations of the current. Among the first he 
describes the resonance method of Pupin and the one by Blondel, based on 
the use of an auxiliary alternator having a sinusoidal current curve and a 
frequency of any given number of times that of the fundamental current 
to be measured. Among the second methods he describes those by 
Joubert, Blondel and the electrolytic methods of Janet. 


TELEGRAPHY, TELEPHONY AND SIGNALS. 

Revolving-Field Signalling Gear. Arupt. Eilek. Zeit., Aug. 12, trans- 
lated in the Lond. Zilec. Eng., Aug. 20.—He describes with the aid of illus- 
trations an apparatus recently devised by Weber, and intended chiefly for 
seuding dial signals, such, for instance, as on board ship between the 
bridge and the engine room; it consists of an ingenious application of 
three continuous currents (as they are continuous currents the title 
‘* multiphase ” if the translation is incorrect). The transmitter consists of 
a closed resistance coil resembling a Gramme ring; the current is led into 
this by a pivoted lever, one end of which represents the positive pole of 
the source and the other the negative; this lever is moved over the coil, 
making contacts at various points ; at three symmetrically situated points 
of this ring three currents branch out and lead to the receiver. The re- 
ceiver consists of three, or any multiple of three, magnetic coils, in the 
field of which a magnetic needle moves freely on a pivot; one termina! 
of each of these three coils is connected respectively with one ot the line 
wires, while the other three terminals are connected together. It will 
readily be seen that as the lever of the transmitter is moved into any posi- 
tion the needle of the receiver will follow this motion exactly. The ad- 
vantages claimed are: independence in the voltage; there is only one 
position possible for the needle for each position of the lever; only three 
wires are necessary, irrespective of the number of signals; no previous ad- 
justing or synchronizing is required. Only a tew of the illustrations are re- 
produced in the translation; the original contains numerous others. 


Underground Telegraph Cable.—Lond. E/ec., Sept. 3 —An editorial note 
stating that the British post office is laying an underground cable from Lon- 
don to Birmingham; it contains seventy-six conductors, each weighing 150 
pounds to the mile; the sets of four conductors are separated by a cross 
shaped paper core ; the whole is contained in a thick lead pipe ; the cables 
are drawn into 38-inch cast-iron pipes; the dry-air system will be used 
to keep up the ingulation of the lines. 


Secondary Telegraph Stations on the Same Line. Monrittor. L’£éec., 
Sept. 4.—The beginning of an article in which he gives a descriptive sum- 
mary of the principal systems in use up to the present time; the systems 
referred to are those used chiefly on railroads in which a number of sta- 
tions are connected on the same line, each being capable of calling any ot 
the others. 


Telegraphs of the United Kingdom. Bricur. Lond. Ziec. Rev., Sept. 3. 
—The beginning of an article of an historical nature, the article being 
written in connection with the diamond jubilee of electric telegraphy. 

Printing Telegraph. Eavon system. Ziek. Zeit., Aug. 12.—A brief, 
illustrated description of a system in which the printing is done by an in- 
stantaneous photograph of the required letter, the letters being on a re- 
volving disc ; the light is shut off except at the moment wnen the letter is 
to be photographed, and this is determined by the current impulse. 


Reiss Researches with the Telephone. Saparty. Lilek. Zeit., Aug. 19.— 
An account of the original experiments made by Reis, the author having 
been his assistant at that time. In these experiments he was finally able 
to transmit all the vowels, almost all of the consonants, as also syllables 
and words; the sounds received were clear, it was only the hissing sounds, 
especially the s, whica it was difficult to understand. (This would seem to 
show clearly that speech was actually transmitted by these instruments.) 

Telephonic Disturbances from Railway Circuits. VAN VLOTEN. L’Eclair- 
age Elec., Aug. 28.—A long summary of his report, which has been noticed 
before in these columns. 

Interurban Telephony in Spain. PieRaRD. 
description of the systems used in that country. 


L’Elec., Aug. 28.—A_ brief 


Connections for Telephone Systems. CANTER. L£iéek. Zeit., Aug. 12.—A 
brief descriptioa of a system. of connections between three metallic cir- 
cuits. 


Telegraph Instruments Usedin England. HeErv. TJeleg. Age, Sept.1.—A 
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short article. The ordinary Morse sounder is the one most extensively 
used, including the single and the double current instruments ; the speed 
with the former is twenty-five to thirty words, and with the latter thirty 
to thirty-five words per minute. The next important instrument is the 
single needle, which is used chiefly on railroads, the speed being twenty- 
five to thirty words. The third instrument is the A BC, which is very 
easily used; it is in use chieflyin small villages and short circuits, the 
speed being ten to fifteen words per minute. The syphon recorder, 
Wheatstone transmitter, etc., are used only between large cities. 

Overhead Line to Europe.—Teleg. Age, Sept. 1.—The beginning of a de- 
scription of Collins’s proposed overhead line to Europe; the description is 
taken from Reid’s ‘‘ Telegraph in America.” 

Early Telegraph Lines. Maver. Teleg. Age, Sept. 1—The beginning 

of an article of an historical nature. 

Hartford Telephone Exchange.—Elec. Eng., Sept. 9.—An illustrated de- 
scription. 

MISCELLANEOUS. 

Artificial Ageing of Alcohols. BrRoyeR and Perit method. L’£/ec., 
Aug. 28.—A brief description ot the one in practical use at Tournus, 
France. Improving of alcoholic liquors is admitted to be due to slow 
oxidation of certain products in the liquid ; the present method was de- 
vised for hastening this process by the use of ozone prepared by the 
Houzean process, somewhat modified ; the apparatus is briefly described 
but not illustrated; it produces from 8 to 10 cu. m. of ozone per hour from 
oxygen in tanks at 100 atmospheres pressure; after having passed through 
the ozonizer it is led through the cask containing the liquor, passing 
in at the bottom and out at the top, then through a second and a third 
cask, after which the gas is washed, dried and ozonized again a d then 
passed through three more casks; it is then collected and the process re- 
peated again; 30 hectoliters of alcohol are treated in one operation lasting 
five hours; five times the volume of ozonized oxygen (presumably as com- 
pared with the volume of the alcohol) is necessary for complete ageing ; 
the amount of oxyzen absoroed in one operation is 1500 liters—that is, 
about 50 liters per hectoliter of alcohol; the treated liquor is then ieft in 
casks for four or five months to allow the oxidized products to separate, 
and after that it is filtered and ready for consumption ; in this installation 
120 hectoliters are treated in every twenty-four hours. 

Action of High-Frequency Currents on Arterial Tension. MOUTIER. 
LiInd. Elec., Aug. 25, and L’'£clair. Elec., Sept. 4—An abstract of an 
Academy note in which he describes experiments similar to those of 
d'Arsonval, except the tension of the currents was considerably increased 
by means of the resonator of Oudin, the results being much more pro- 
nounced ; he concludes that the arterial tension is obtained much more 
rapidly in this way than by any of the usual methods used at present. 

_ Tubular Electric Furnace. Hersic. Lond. £lec., Sept 2.—A brief ab- 
stract from an Italian journal. A carbon tube 50 cm long and 2cm in 
diameter, with walls 5 mm thick, is held in a sheet-iron box closed with 
diaphragms of compressed magnesia ; a current ot 250 amperes at 40 volts 
is passed through the carbon tube and the materials to be heated are 
placed inside of it; the heat is not as intense as in the arc furnace, but it 
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British Association Meeting.—Lond. Fiec., Sept. 3.—A _ reprint of 
DEacon’s address to Section G, and ForsyTu’s address to Section A. The 
Lond. Zilec. Rev., Sept. 3, publishes in full the paper by PITCHER on a new 
method of investigating the variations of the magnetic qualities of iron 
with temperature ; the paper of GILL on a new method of measuring hys- 
teresis in iron; the paper by CALLENDAR and BARNES on a new method of 
determining the specific heat of a liquid in terms of the international elec- 
trical units ; and the paper by Tory on researches in thermo-electricity by 
means of a platinum resistance pyrometer. 

Electrical Industry in Germany.—Elek. Zeit., Aug. 19.—Reports of the 
largest and oldest manufacturers of electrical machinery in Germany on 
the present state of the industry. 

Lightning Fatalities.—Lond. £ilec., Sept. 3.—Descriptions of a few re- 
cent fatalities. 

Globe Lightning. Baicty. L’£iec., Aug. 28.—Descriptions of a number 
of observations reprinted from an astronomical journal. 

How to Become an Electrical Engineer. Wond. Elec. Eng., Sept. 3.— 
Some weeks ago that journal offered a prize of 2 guineas for the best letter 
of advice to the parents of a young man wishing to become an electrical 
engineer. The prize letter and five others are reprinted. 


Nashville Exposition.—Elec. Eng'ing, Sept. 1.—A brief description of 
the electrical exhibits and effects at this exhibition ; it is accompanied by 
a number of good illustrations of the buildings and grounds. 

Brussels Exhibition. Scort. West. Elec., Sept. 11—A reprint of the 
article noticed in the Digest last week. 

Prizes.—Elec. Rev., 
Digest Sept. 4. 


Sept. 8.—A reprint of the translation noticed in the 





Electric Delivery Wagons. 





The electric delivery wagons used by Messrs. Charles A. Stevens & 
Bros., the well-known silk dealers, of Chicago, which were briefly referred 
to in the last issue of THE ELECTRICAL WoRLD, are the product of the 
American Electric Vehicle Company, of Chicago. Mr. C. E. Corrigan, 
manager of the American Electric Vehicle Company, states that the bat- 
teries used by his company are 75 per cent. lighter than any other in use, 
yet they have a greater mileage capacity, and are compact. The electrical 
equipment of these vehicles consists of forty-four storage cells, each of 100- 
ampere hours’ capacity, and weighing 13 pounds. The cells are connected 
with a3 1-2 hp motor of the company’s design and manufacture. It is of 
the iron-clad, water-proof, four-pole pattern type. The battery is easily 
charged. The vehicles have three speeds, namely, 2,6 and 12 miles an 
hour. Any one speed can be given to the vehicle by a simple turn of a 
small lever, wnich is operated by the left hand of the driver, while with 
the right hand the steering apparatus is controlled. The wheels bear on 
frictionless ball-bearing axles, and have 3-inch pneumatic tires. A 
distance of 64 miles has been covered under favorable circumstances with 
one charge of the battery. The American Electric Vehicle Company has 
an encouraging number of orders on its books 
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for vehicles, and many letters of commenda- 
tion and interested inquiry. 


A Low-Priced Ammeter and Voltmeter. 


A low-priced ammeter and voltmeter haye 
been put on the market by the Cherry Elec- 
tric Works, New York City. While these in- 
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is possible to keep the temperature constant overa large area by regulating 
the current. 

Electric Brakes on Railroads.—Lond. Elec. Eng., Sept. 3.—A note stating 
that a steam railroad in Italy has contracted to have electric brakes applied 
to both the passenger and the freight trains, and if the experiments are 
satisfactory the whole line will be so equipped. 





AMMETER. 


struments are sold at a low price they are not cheap instruments. They 
are mounted in neat stained wood cases, and all the metal parts are nickel) 
plated. The scales are not printed, but are carefully calibrated and 
marked by hand at the calibration. They are thus made direct-reading, 


The instruments are now made up to read from 1 to 10’amperes and also 
from 1 to 10 volts. 




















A Differential Ammeter. 





Mr. John C. Henry, of Denver, Col., has just been granted letters patent 
on an instrument, which will likely find wide use on electric railways. It 
consists of a stationary differential amperemeter that indicates to the 
motorman the amount of current absorbed by either motor independently, 
and also shows, on an enlarged scale with the same pointer, the slightest 
discrepancy between the working of the two motors. 

The instrument has an alarm attachment which rings a bell the instant 
the motors become unbalanced, thus enabling the defective motor to be 
cut out. The alarm bell is also arranged to ring whenever the motors are 
being abused by careless handling of the controller or from overload. The 
instrument is designed to be a fixture on the car. 

A portable form of this instrument, without the alarm attachment, is 
made for inspector’s use. It is stated that practical use of the instrumen‘ 
exposed defects hitherto unsuspected on over 40 per cent. of the cars 
tested. The defects were generally cases of waste of current, which tended 
to weaken the motors and get them in condition for easy failure. All of 
the car circuits can be tested with the differential ammeter with the cur- 
rent required by the motors, thus exposing defects which more delicate 
instruments would likely conceal. 





A Large Static Machine. 





The largest static machine of the Holtz type ever constructed has been 
built by Messrs. Waite & Bartlett, 147 East Twenty-third Street, New 
York City. The machine is shown with a man standing beside it in the 
accompanying illustration. The main plates of this machine are eight in 
number and 5 feet in diameter. They are cut from plate glass three- 
eighths of an inch thick, and are mounted on a steel shaft 4 inches in 
diameter, working in roller bearings. The glass plates alone weigh very 
nearly 1000 pounds, the weight of the whole machine being almost two 


tons. The main shaft is revolved at a speed of 250 revolutions by an 
electric motor. This gives a peripheral speed of 4000 feet a minute to the 
glass discs. . 


The machine is enclosed in a very heavily built case of oak, the out- 
side dimensions of which are 11x5x9Q feet high. All the joints of 
this machine are packed with rubber gaskets to render it as nearly 
moisture-tight as possible. The initial excitation of the main machine is 
provided by an auxiliary Toepler-Holtz machine in a corner of the case. 
When the machine is run at full speed the torrent of sparks between the 
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LARGE STATIC MACHINE, 


terminals is almost deafening. In summer weather of fairly low humidity 
the maximum sparking distance is from 20 to 24 inches. In dry cold 
winter weather this runs up to 30 inches, 

The machine was built for Dr. F. A. Gardner, Washington, D. C., and 
will be used by him in therapeutic work. 

The particular use to which this machine will be put is the creating of what 
is known asthe “electrical breeze.” The patient is seated on an insulating 
stand and connected to one terminal of the machine. The other terminal is 
connected to what is known as a crown, which is suspended over the pa- 
tient’s head at a distance sufficient to obviate striking. The enormously 
high potential difference causes fine electrostatic discharge streams to take 
place from all parts of the patient's body. The physical sensation is that 
of a violent breeze striking the skin, hence the name. The size of the 
machine was called for by a desire to intensify this distributed discharge. 
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A High-Potential Testing Transformer. 





The General Electric Company has developed a 10,000-volt high- 
potential testing transformer for testing the insulation resistance of 
electrical apparatus, the resista1ce between the primary ani sec- 
ondary coils of a transformer, for instance. The device consists of a 
small transformer wound on a rectangular core similar in construction to 
that of the ‘‘ Type H.” The low-tension circuit is wound on one branch 
of the core, and on the other branch the primary coils are placed. There 
are four primary coils, each wound and insulated independently, the four 
coils being assembled on a sleeve of heavy insulating material. After 
assembling each transformer is tested to a maximum strain of 35,000 volts 
between the high and low-potential windings, thus insuring safety from 
accident. By means of a porcelain series-multiple connection board the 
apparatus can be used on either 52 or 104-volt circuits. The transformer 
itself is immersed in oil. 

On the top of the apparatus is a box with a glass window, enclosing a 
micrometer spark gap arranged as a shunt across the high-potential ter- 
minals. This box or cover carries four long contact studs fitting into 
sockets in the transformer box. The lifting of this cover for the purpose 
of adjusting the spark gap entirely disconnects the spark gap from the 
high potential circuit. Oa one side of the transformer case are six ter- 
minals, two for the main circuit, two for the adjusting rheostat, in series 
with the low-potential circuit, and two small terminals providing connec- 
tions for a voltmeter permanently across the low-potential circuit of the 
transformer. The transformer case is mahogany; the trimmings of 
nickled brass and polished hard rubber. The case is provided with two 
handles for transportation, also with a stop cock for drawing off the oil 
when necessary. Provision is made for readily polishing and readjusting 
the points of the spark gap. 

When using the apparatus the spark gap is first set to discharge at the 
limit of voltage desired, readily done either by the use of a calibration 
curve, or by a voltmeter on the low potential circuit, the ratio of transforma- 
tion being known. Having adjusted the spark gap, the apparatus under 


test is connected to the high-potential terminals on the spark gap base and 
the potential again brought up to the amount desired and held as long as 













TESTING TRANSFORMER. 


necessary. The apparatus under test is thus connected in multiple with 
the spark gap, and the accidental application of higher voltage than was 
intended will merely result in the formation of an arc across the spark gap, 
short circuiting the apparatus under test and protecting it from damage. 
The transformer is designed to run on either 60 or 125-cycle circuits and to 
deliver up to 10,000 volts at a normal current of .05 ampere in the high 
potential circuit. This can, however, be exceeded for shorter periods. 
The rheostat used to control the voltage on the low potential side may 
be of any convenient type. A small rheostat of portable form for this 
purpose has also been developed by the Gensral Electric Company. This 
consists of a vertical tube and stand with a fixed contact plate at the bot- 
tom and another plate attached to a sliding rod, the rheostat being filled 
with water to which a small quantity of salt or soda has been added. 
The testing transformer has, we are informed, already proved of great 
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value in testing samples of cable andin testing arc switches for use on new 
iron poles. There are so many practical tests in which it can be used that 
it is difficult to say in which direction it is most useful, as with a sufficiently 
sensitive ammeter it could be used to determine the static capacity of a 
short length of cable at the exact periodicity used in practice. But the 
breakdown tests of insulation in all kinds of apparatus are evidently the 
most common problems to be met in practical work, and for that alone the 
device is valuable. 





Handy [Method of Keeping Shop Drawings. 





The accompanying illustration shows a new system of keeping shop 
drawings, as used by the Davis & Egan Machine Tool Company, Cincin- 
nati, Ohio. The drawings are all made to one or the other of two standard 
sizes, 19x 18 and 19x26. They are mounted on galvanized iron sheets, 
having the ends and sides turned over, so as to preserve the edges and 
lend additional stiffness. These are placed in the drawing cupboard 
shown in the cut. Directly opposite each shelf, on the door, appears the 
name of the machine which the drawings represent. 

Accompanying each set of drawings is an index sheet, giving the num- 
ber of each detail sheet, and duplicates of this index are hung in conven- 
ient places throughout the works. 

In combination with the cupboard is a check board, shown at the right. 
At the top of this check board is the name and size of each machine for 
which there are drawings in the cupboard. At the right-hand side of the 
check board appear the numbers of the detail drawings. 

When a workman in any department wants a drawing, he consults his 
index, and obtains the number of the drawing wanted. He then rings for 
a bell-boy. The boy goes to the main tool room, where the drawings are 
kept, secures the drawing and gives the workman's check to the person in 
charge. The check is then hung directly under the name of the machine 
and opposite the number of the detail sheet, so that bya glance at the 
checkboard the number of drawings in use in the works, and just what 
workmen have them, can be readily seen. 





A New Cut-Out. 





The ‘P. T.” cut-out is another of the new specialties just being placed 
on the market by the Perkins Electric Switch Manufacturing Company, 
Hartford, Conn. 

The object of the improvements that are embodied in this device is to 
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electrical junction is effected between the contacts, thus insuring the im- 
possibility of the cap jarring loose from the base. 
The ease with which the cap can be removed from the base and re- 








placed will be appreciated by construction men, especially on high ceiling 
work, when the fuse has blown and the cap has to be removed. The 
“Pp. T.” does not require any tools to replace a cap, either in the dark or 
in the light. 





A Slow Speed Motor. 





Recognizing the fact that the armature of a motor is the part that gets 
the brunt of the service, the Imperial Electric Company, New York City, 
has designed a motor with the armature placed radially outside of the field 
magnets. This allows ample space for core teeth, insulation and wind- 
ings, and by making the armature stationary and the field magnets 
rotatable, the risks of the armature are greatly reduced. 

The four pole brushes, as shown in the illustration, revolve inside an an- 
nular commutator, proper brush pressure being developed by centrifugal 
force. The magnetic circuit is very short, and the clearance is less than 
one thirty-second of an inch. ‘ 

A full description of one type of this motor was given in THE ELEcrTRI- 

CAL Wor.Lp of March 20, 1897. Since then the 
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CUPBOARD FOR SHOP DRAWINGS. 


produce a convenient, attractive and inexpensive cut-out of this class, 
having the parts so arranged that the cap bearing the fuses can be easily 
and quickly locked to or removed from the base by a simple turn, without 
the use of a screw driver. The connection between the base and the cap 
is such that a very strong grasp of the parts is provided, and a close and 





motor has been improved by the adoption of an 
ironclad type, as shown in the illustration. A large 
number of one-third hp size are now under con- 
struction for the independent driving of type- 
setting machines and job presses. 

A few figures concerning this machine may be 
of interest. ‘The diameter of the motor over all 
: is 14-inches and the depth about 4 inches. The 
2% weight is approximately 100 pounds, and the speed 
is 350 revolutions per minute. 

While the regulation is held within 10 per cent. 
from no load to full load, the motor may be brought 
to a full stop without damage. This is due to 
the enormous radiating surface of the armature 
coils. In fact it is customary to start the motor 
without a res stance by simply switching on the cur- 








Stow SpEED Moror. 


rent. The machine is completely ironclad and will stand very severe 
knocking about. Its speed is so low that it may be coupled or geared di- 
rect to most loads, but it is provided, if so desired, with a belt tightening 
base. The design of this machine affords easy access the various parts to 
facilitate repairs, etc. 





















































































Financial Intelligence. 


THE ELECTRICAL STOCK MARKET. 


NEW YORK, September 13, 1897 


ELECTRICAL STOCKS.--There was greater weakness in this class of se- 
curities during the past week than was exhibited the week previous, with the 
result that the quotations in many cases are lower. General Electric common 
closed with a net advance of %. The highest point reached during the week 
was 39, and the lowest 37%, the stock closing at 38%. The total numbér of 
shares sold was 12,931. The preferred stock of the General Electric Company 
remained about the same figure last quoted. Westinghouse common has ad- 
vanced some, while the preferred issue remains unchanged. Electric Storage 
Battery declined a fraction, and Edison Electric Illuminating of Brooklyn lost 
I point. 

TELEGRAPH AND TELEPHONE.—Considerable activity was displayed in 
telephone securities during the week and the market in Boston closed generally 





ELECTRICAL STOCKS, 


Par. Bid. Asked 
Chicago Edison Company.......... Ccvcecscceccccsceoces 100 121 ee 
Edison Electric Ill., New York...... Jib Cbs ceevadeeye «+» 100 123 125 
Edison Electric Ill., Brooklyn........eeeeeees A eer 100 114 116 
RES NREEO Fils, OMRON So Se dic ccievseccccdecetoce ose 1 147 148 
Edison Electric I1l., Philadelphia........ TTTiTerriTr ee 100 oe a 
Edison Ore Milling......... Sebawebeened webves Lisivissns Bee 7% 10 
Electric Storage Co., Philadelphia...........esseeeeees 100 324 8254 
Electric Storage, pref...... deneee Sbseccncacdessscoccsses, O00 84 34 
EPO PCLT ECE ECT T TTT Sbeesesssdacces, SOO 38% 3854 
General Electric, pref...... Spehesbasadn veveseavetrude gece 100 83 86 
Westinghouse Consolidated, com......... Cesenccscacee OO 25 ae 
Westinghouse Consolidated, pref.........cccesseeseees 50 55 56 
BONDS, 
Edison Electric Ill., New York, con, 58.......... 065 >. oa 113 ee 
Edison Electric Light of Europe..........ccessesseeeees 100 5 85 
SPOTIOTES MROCUTES 150., GOD; GE... vvecscsccsvisevevcsevesove 100 100% oe 
TELEGRAPH AND TELEPHONE. 
American Bell Telephone............ ankewed Sap csegeesce See 272 274 
American District Telegraph.............06. abeeeeeose 100 ee 30 
American Telegraph and Cable. ...... ..... ee ee oa 94 
Central and South American Telegraph.............. - 100 124 127 
I Bao, i icacncvedccdenedbevcee kuepesene 100 17 ee 
TPIS TOMMDRGMB s vecceccccedccsgesccesces svccccecsccs cogs $100 743% ee 
New England Telephone.............ssccsescevee se2e00 100 133 en 
Postal Telegraph Cable...... AR RE eT ee 100 99 101 
Western Union Telegraph,.......... Rebewheaseasqalee -» 100 96% 9634 
ELECTRIC TRACTION STOCKS, 
Baltimore TACHON..occorcccccccccescsccccccscecs cccose 18% 183% 
Brooklyn Rapid Transit... .....ccccscsccccssccececccves os 35 35% 
Brooklyn Traction.......... POVTT TT Ty PTET TTT TTT 100 - 14 
Brooklyn Traction pref .........ccccccccccsscovcccceces 100 46 48 
Buffalo Street Railway............sesee0e Aheeivateraiene 100 7 7 
Cleveland Electric Railway......... (sbewbaseonescckeny 100 o ée 
COR BE EE in vicbecsccccretcvedcoccose ‘cc, aa 40 42 
EROSCOR VIG, oon ccscccaccccdcteveceseees pe Naan bows eet eae +» 100 . & 493 
Ns is SiN bd coc vcabebseiescrccceredecesssees eS an 6244 
WW CEPORRE WOME sock cc ccccccccscvecccvcs fintageaes 100 6 8 
DOU CPCORTE EEROOR, DOE eos ceccvcccvccrvecccsscoces 100 25 28 
PE SD I oo csk i cvaecicscsocasagccness Sassas 100 20 2 
WOrtes BRGCO TEMCNON, DTOE os cccccccvecesverccsdccccece 100 80 83 
Rochester Street Railway.... .......se0. g6 490.080006068 as 17 20 
Stol WAP MAU WAT cccccccsccscrccosenccccreccecsevcers ts 45 50 
Union Railway (Huckleberry) .. ..........+. dheseeus ee 108 ee 
Union Traction, rcts $10 pd..... WiddeCRav esas savoesees vs + 123 13 
I 28 oo a5 He 0 cln50055.0006604ERCESs csc ces 100 99% 9934 
West End, Boston, pref....co scccccccesscvccsccvscccces 100 102% is 
Worcester Traction.........  seees Gecacee bas eneeey coas 200 16 18 
WOCGOREE TUOCIOE, DIRE. ciccissivvindasessoeee ossce 100 90 93 
BONDS, 
Brooklyn Rapid Transit 55, 1945......cceeeseceseeeenees 100 95 ee 
*Buffalo Street Railway Ist con. 5s..... eoeceeebececses 100 109 111 
Cleveland Electric Railway 1st mtge.. 5s.............. 100 102 104 
*Columbus Street Railway Ist 5s..............20ceceee 100 95 97 
Rochester Street Railway Ist 58............cceecseecees 100 90 a2 
Union Railway (Huckleberry) Ist mtge. 5s........... ay 107 110 
*Westchester Electric Ist mtge. 5S ......sse00 cat vanes 100 100 103 


*With accrued interest. 
























































strong. On Saturday Bell Telephone advanced from 270 to 274%, and closed 
at 274. Erie and New England Telephone were also strong, showing material 
advances as compared with the previous quotations. Erie closed at 74%, being 
an advance of 3% points, and New England closed at 133. Western Union Tele- 
graph also exhibited greater strength, closing with a net advance over the last 
quotation of %. The highest quotation reached during the week was 96%, 
and the lowest 94%, closing at 96%. The total number of sales of this stock 
was 63,144. 

ELECTRIC TRACTIONS.—There was little doing in this class of securities 
during the week. There were some renewed demands, however, for Buffalo 
Railway, but little stock was offered. Brooklyn Rapid Transit was one of the 
exceptions of the general list, and closed with a net advance of 3 points. The 
closing price was %% less than the highest figure reached during the week. 
The number of shares sold for the week was 40,746. Buffalo Railway declined 2 
points, but in the majority of cases, however, the quotations closed the week 
with practically no change in price. 

INCREASING REVENUES.—It is stated that the earnings of the three 
telephone companies the control of which is grouped under the name of the 
Erie Telephone Company at Boston are now showing the largest returns in 
their history. It is estimated that the net receipts this year will reach $600,000 
against $500,000 last year, and $450,000 in 1895. Thirty-one per cent. of this gain 
goes to the American Bell Telephone Company, and 69 per cent. to the share- 
holders of the Erie Telephone Company. It is also reported that the Erie Tele- 
phone Company will raise its dividend rate next year to 5 per cent., and that 
upon the completion of its new bond issue it can pay not only increased divi- 
dends, but all construction and extensions from its net revenue. 

AMERICAN BELL.—It is stated in Boston by persons supposed to be well 
informed concerning Bell Telephone affairs that Bell Telephone stock will ad- 
vance to 300 on its merits, which price will net 5 per cent. on the present divi- 
dend basis of 15 per cent. The company has $2,000,000 7 per cent. debenture 
bonds outstanding, which become due August 1, 1898. These bonds are subject 
to call at 110, and it is understood that they will be taken up and paid for out 
of the Bell stock surplus. 

DIVIDEND.—The Commercial Cable Company has declared a quarterly 
dividend of 13% per cent., payable on October 1. 

WESTERN UNION REPORT.—The report of the Western Union Tele- 
graph Company for the quarter ended September 30 (partly estimated) shows 
net revenues $1,750,000, an increase of $162,467 as compared with the corre- 
sponding period of last year. Balance on hand, $1,505,000, an increase of $160,- 
826; total surplus, $7,935,566, a decrease of $12,554. A quarterly dividend of 1% 
per cent. was declared, payable on October 15. 

AUGUST EARNINGS.—The report of earnings for the month of August, 
1897, and the eight months ended August, of the Edison Electric Illuminating 
Company of New York, shows the following results: Gross earnings, $170,347.66, 
an increase of $15,330.75, as compared with the same item in August, 1896; net 
earnings, $66,222.59, an increase of $11,843.28. For the eight months ended 
August, the gross receipts were $1,561,567.45, an increase of $143,754.58, as com- 
pared with the gross receipts for the corresponding period of last year; net re- 
ceipts, $696,971.61, an increase of $100,788.75. The Edison Electric Illuminating 
Company of Brooklyn reports gross earnings for August of $65,094, an increase 
of $4441, as compared with the same month of last year, and net $25,776, an in- 
crease of $2717. For the eight months ending August 31 the gross earnings 
were $561,721, an increase of $38,638, as compared with the corresponding period 
of last year, and net $252,719, an increase of $24,388. 

BELL TELEPHONE DIVIDEND.—The directors of the American Bell 
Telephone Company, on September 15, declared the regular quarterly dividend 
of 3 per cent., payable October 15, to shareholders of record September.3o, This 
dividend makes a total of 1014 per cent. declared so far this year. 


Special Correspondence. 





NEW York NOTEs. 


Office of THE ELECTRICAL WORLD, 
253 Broadway, NEW YORK, September 16, 189%. t 

RUMORS OF CONSOLIDATION between the Interior Conduit & Insula- 
tion Company and the Sprague Electric Elevator Company are in the air. 

MR. HENRY P. MERRIAM, engineer of the Standard Air-Brake Company, 
New York City, sailed on the steamer “Aller”? September 4 for Germany, where 
he will supervise the installation of a large equipment of Standard air brakes 
on a German railway. 

THE METROPOLITAN TRACTION COMPANY.—At a special meeting 
of the stockholders of the Metropolitan Traction Company held early this 
week, the winding up of that company and the exchange of the stock for that 
of the Metropolitan Street Railway Company, was authorized. The vote in 
favor of the proposed dissolution of the Traction Company and the distribution 
of its assets, it is stated, was unanimous, 
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LARGE EUROPEAN CONTRACT.—The Westinghouse Electric & Manu- 
facturing Company has received from its European headquarters notice of the 
award to it by the Metropolitan Electrical Supply Company, of London, of the 
contract for a large electric-light plant to be installed in that city. The equip- 
ment, it is stated, will include Tesla multiphase apparatus and Westinghouse 
engines, and it is understood that the contract will amount to between $350,000 
and $400,000. Most of the apparatus will be made at Pittsburg. 

VISUAL VERSUS AUDIBLE SIGNALS.—A new use for incandescent 
lamps has been developed in connection with elevator starting. It is custo- 
mary in large buildings for the starters to signal the elevator operators to start 
their cars by calling out the number of the elevator. In the Postal Telegraph 
Building, New York, an incandescent lamp, with a red globe, has been 
placed in front of each elevator on the ground floor. A series of push buttons 
is placed in the starter’s stand connecting: with these lamps. By pressing any 
one of the buttons the corresponding lamp is illuminated, which immediately 
attracts the attention of the elevator operator, and serves as a signal to start 
the car. 

CONSOLIDATION OF BROOKLYN ROADS.—It is reported that nego- 
tiations are being resumed between the Brooklyn Rapid Transit Company and 
the Brooklyn Elevated Railroad, looking to consolidation of the two interests. 
It will be remembered that there was a report of this nature in circulation 
some weeks ago, but the negotiations at that time failed. Conferences, it is 
stated, have been held between ex-Governor Flower, representative of the 
Brooklyn Rapid Transit Company, and President Uhlman, representing the 
Brooklyn Elevated. There seems to be some teason for the belief that the later 
report has some foundation in truth, but all the parties concerned are reticent. 
and nothing definite in the way of information can be obtained from either 
side at present. 

INSTRUCTION IN ELECTRICITY AT THE Y. M. C. A.—The Twenty- 
third Street branch of the Y. M. C. A. will open its winter course of electricity 
the first week in October. The course will be in charge of Mr. Max Osterberg, 
who has for several years been giving the lectures in electricity. This year the 
course will be extended considerably, being divided into two distinct sections, 
one, an elementary course, starting with the principles of electricity, and the 
other, an advanced course intended principally for stationary engineers, wire- 
men, electrical workers, in which the engineering principles of lighting, railway 
and power work will be discussed. Various installations will be visited by the 
students under the charge of Mr. Osterberg, which will afford object lessons in 
actual practice. Further information can be obtained by applying to Mr. John 
H. Cox, educational secretary of the branch, 52 East Twenty-third Street. 

RAPID RAILROAD CONSTRUCTION.—The Metropolitan Street Rail- 
way Company has at the present time 7000 men at work along Madison Ave- 
nue and other streets, where its lines are being changed to the underground 
trolley system. It is stated that gooo more men are employed at the lower end of 
the line, which is being constructed by Mr. Thomas E. Crimmins. Besides these 
men, there are engaged on other work of a similar nature in the city at the 
present time more than 3000 men. The magnitude of the work of reconstruc- 
tion of the old horse-car lines and the rapidity with which operations are being 
carried on may be appreciated from the fact that it was not until August 4 last 
that the first steps were taken. The work is now approaching completion, and 
all this has been done within the short period of six weeks. President Vreeland, 
of the Metropolitan Street Railway Company, stated a few days ago that he ex- 
pected to be able to have the electric cars in operation from Astor Place to the 
Grand Central Station some time in October. The expedition in changing over 
to the electric system is due to the new method of putting in the tracks em- 
ployed by the company, in order not to add to the present torn-up condition of 
the streets for any longer time than necessary. Instead of laying temporary 
tracks alongside the old horse railroad tracks, the work has been much hastened 
by simply closing the tracks entirely while the work of reconstruction is going 
on. The engines to supply the power are being installed in the Lexington 
Avenue power house, and will be ready to supply the power for the cars on the 
completed portions of the line within a month or six weeks. Mr. Vreeland 
states that when the company has finished, it will have expended from $10,000,- 
000 to $15,000,000 in improving the transit facilities of the city, and at least 
$1,000,000 in practically repaving 50 miles of streets. 

THE “MOTION” ELECTRIC RAILWAY SIGNAL.—On September 14 
a party of railroad men inspected the operation of the Bezer ‘‘Motion” 
railway signal, three of which signals are being practically tested on the 
line of the Delaware, Lackawanna & Western Railroad at Kingsland, N. J. 
The original form of this signal, which is electric, was illustrated and described 
in THe ELectricaL WorLp of July 4, 1896. Since then Mr. Bezer has im- 
proved it in some important particulars, mainly in the direction of simplicity. 
Briefly, the signal consists of a rectangular semaphore blade, of about the 
usual dimensions, pivoted at its centre, where it is supported on an iron 
arm attached to the semaphore post. At the point of support of the sema- 
phore blade is a weather-proof box containing an electric motor, which im- 
parts, through suitable gearing, a rotary motion to the blade. Thus, when the 
signal is in motion, it looks something like a windmill at work. This motion 
is the essential feature of the signal and indicates to the engineer of an ap- 
proaching train that he shall keep in motion. But should the signal be 
stopped, its language is that the approaching train must stop, too. In other 
words, the motion of the revolving blade indicates ‘‘safety,”’ and no motion 
(when the blade does not revolve), indicates ‘‘danger.’’ This, of course, refers 
to the day signal. For night use a lamp with a red bull's eye is placed upon a 
spindle above the motor box. The height of this lamp, with reference to the 
semaphore blade, is such that as the blade revolves it obscures the red light 
twice in one revolution. Thus, a regular succession of red flashes indicates 
safety and corresponds with the day signal of rotation of the blade. To indi- 
cate danger by day the semaphore blade always assumes a horizontal position. 
It is evident, therefore, that when the blade assumes the danger position at 
night, it does not obscure the red light so long as it remains stationary. The re- 
sult of this is a steady light, which is the night indication for danger. The fre- 
quency of the flashes, of course, depends upon two things, the number of 
revolutions of the blade and the height of the lamp above the blade. The 


track circuits controlling the: signals are practically the same as those used in 
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For the operation of the motor which 
controls the semaphore blade, a storage battery of two cells is provided at the 


any other first-class railway signal. 


base of the post. These cells are charged every day by a dynamo with a suf- 
ficient amount of energy to meet the demands of actual service. Mr. Bezer is 
using the Electric Storage Battery Company’s cells, and his experience with 
them has been such that he finds that storage batteries for this work are more 
preferable to primary batteries. In the present installation the semaphore mo- 
tors consume 28 watts of energy. The two cells of storage battery operate the 
track circuit as well as the signal circuit. With this signal the primary bat- 
tery can be used as well as the storage, but in this particular case and proba- 
bly in the majority of others, the storage battery offers many special advantages. 
The concensus of opinion among the railroad men present*at the test seemed 
to be favorable to the new signal. Mr. Henry Bezer, the inventor of the signal, 
is located at Kingsland, N. J. 





NEW ENGLAND NOTEs. 





Branch Office of THE ELECTRICAL WORLD, l 
Room 91, Hathaway Build'ng, 620 Atlantic Ave., 
BOSTON, Mass., September 15, 1897. 


THE POND ELECTRIC COMPANY (Jamaica Plain), Boston, has been 
engaged in incandescent lamp manufacture for some time, and is now becom- 
ing quite well known to the electrical trade. Its incandescent lamps have al- 
ready acquired large sales and very favorable comment, and are said to repre- 
sent the latest, best and most improved methods in the art of lamp making. 
Comparative tests with other incandescent lamps have shown some remarkable 
results for the Pond lamps. The Pond Electric Company proposes now to 
push its business in an aggressive manner, and is prepared to fill orders with 
promptness. 

MESSRS. WHITMAN & COUCH, Boston, Mass., selling agents for 
L. M. Ericsson & Co.’s Swedish telephones, have just completed a very inter- 
esting installation of this telephone system in the new Newman Hotel, Provi- 
dence, R. I., in which ninety-eight telephones are used. The room telephones 
are neat and compact, comprising the Ericsson microphone, watch-case receiver, 
push button and a stationary hook; all connections being made on the inside 
of the box and out of the way. The central-office outfit consists of the stand- 
ard type of annunciator in combination with a 95-number plugboard and 97- 
number desk ’phone, The necessary battery to operate the whole system, which 
is but five cells, is located in the central office, two cells for ringing-in, two for 
ringing-out, and one cell for the operator’s ’phone for the talking circuit. The 
arrangement does not require the removal of the plug from any line when that 
line is through talking, and does not interfere with the call from or return call 
to any other room, There is no cross talk and the lines are absolutely secret. 
The system is extremely simple and effective, and can be, at a moderate 
price, applied to any return-@all annunciator, such as is generally used in 
hotels, without the running of any wires in the room, and without any change 
in the annunciator. 





BUFFALO AND NIAGARA FALLs NOTEs. 





BUFFALO, N. Y., September 13, 1897. 

MR. NIKOLA TESLA has declined to accept the director genetalship of 
the Pan-American exhibition to be held between Ruffalo ad Niagara Falls in 
1899, saying that he is not qualified. He suggests Prof. S. P. Langley, of the 
Smithsonian Institution, for the honor. 

THE NEW WHEEL PIT of the Niagara Falls tunnel is about ready to be 
connected with the old one, and the new power house will be ready early next 
month. The first of the five new dynamos building for the power house by 
the Westinghouse Electric & Manufacturing Company, Pittsburg, is ready for 
the final test, and wll be shipped to the Falls as soon as it passes the test. 

FIGHTING OVER ELECTRIC LIGHTS.—Tonawanda has made good its 
threat to throw out the electric street lights as soon as the contract expires 
at the end of this month. There is considerable indignation on the part of 
citizens, as the electric lights are cheaper than gas, as well as more acceptable, 
but the Board got into a dispute with the electric-light company and would not 
yield. 

PUZZLED OVER AN ELECTRIC PUMP.—The Board of Public Works 
confesses to being puzzled over the problem of data to aid in estimating the bid 
of the Buffalo Engineering Company for substituting an electric pump for the 
usual steam one in the water works. It is certain, though, that if the electric 
pump will do what is claimed for it the city will accept it. All haste will be 
made, as the pump is needed. 

THE BUFFALO TRACTION COMPANY is showing renewed activity in 
laying its tracks through the city for the new system that is to supplement the 
older Buffalo company. During the past week single tracks have been laid 
across Main Street at Swan and South Division Streets, crossing the old 
tracks at right angles. The work has been done very much more neatly than 
any previous work of the sort in the city, so that wagons can cross the rails 
almost without a jar. The East-Side lines converge on Erie Street, but have 
not crossed the Falls line of the New York Central yet. Twenty cars of the 
Brill pattern have been received, and operations will begin in a week or so, 
though it has not been decided which line will be opened first. 

NIAGARA POWER CONDUIT.—The work of laying the conduit through 
which electrical energy from the Falls will-be brought into the city is being 
rapidly pushed, and it is expected that within a few days the conduit will be 
finished to Grace Street. From this point the cable will be carried on poles. 
When the conduit is finished the company will at once go ahead putting in the 
cables, and at the same time the installation of new machinery at the plant at 
Court will be proceeded with. Secretary Charles R. Huntley states that the 
work of laying the lines will be finished by January 1 next, and the company 
will on that day be ready to furnish all the power that is needed. He states 
that the new conduit will have a capacity for carrying 125,000 horse-power. The 
conduit is being laid by the J. G. White Company, of New York. 














PITTSBURG NOTEs. 





PITTSBURG, Pa., September 13, 1897, 

LONG DISPUTE ENDED.—On September 7, at a special meeting of the 
Wilkinsburg Borough Council, the ordinance granting the privilege desired 
by the Consolidated Traction Company was finally passed, and became a law on 
the following day on its signature by the Burgess. The dispute between the 
Traction Company and the borough officials has been a long one, and conces- 
sions on both sides had to be made before an agreement was reached. The 
Traction Company. must furnish a bond to insure its complance with the terms 
of the ordinance. The entire reconstruction of its system within the borough 
must be completed prior to January 1, 1898, under penalty of $100 per day for 
every day thereafter that the work remains unfinished. The loop system will 
be extended into Wilkinsburg on two of the company’s lines, with a ten-minute 
car service on each. Passengers will be carried to the city for a single fare 
on through cars. 

INAUGURATION OF THE “LOOP” SYSTEM.-—The “loop’’ system of 
operating the cars on the Consolidated Traction Company’s lines, which was 
fully described in a previous issue of Tue EvectricaL WoRLD, was put into 
full operation on Sunday, September 12, The system of running and the ar- 
rangement of schedules had been very carefully worked out, and-as a result of 
the first day’s trial of the new plan only a few minor changes were found to be 
necessary. The plan seems to be as nearly perfect as Pittsburg conditions will 
permit. A*passenger at any point, by taking the proper car, can go almost 
anywhere on the company’s system without transfer or change of cars. One or 
two transfer points could not be avoided, but the number of these has been 
reduced to a minimum. So far as arrangements for running cars are con- 
cerned, the company is now apparently in good shape to take care of any 
traffic emergency that may arise. 

PROF. JOHN A. BRASHEAR, the famous instrument maker, of Allegheny, 
has recently been notified of his appointment by the Chief Commissioner of 
the Nashville Centennial Exposition as chairman of the Jury Commission on 
Electricity and Machinery. The appointment is a well-deserved compliment to 
Professor Brashear’s scientific ability. While he does not claim to be an elec- 
trician, Professor Brashear’s wonderful genius as a mechanician has done a 
great deal for electricity and electrical workers. Two of his most recent pieces 
of work may be mentioned in this connection: The first is a very fine telescope, 
with a 5%-inch object glass, for Prof. Alexander Graham Bell. The second is 
a new and improved photo-chronographic apparatus for the United States Gov 
ernment, made from designs furnished by Dr. Crehore and Lieutenant Squier, 
the inventor of this remarkable instrument. This is the second photo-chrono- 
graph made for the Government, and it contains a number of improvements in 
details that will add to its utility and convenience in manipulation. 


CHICAGO NOTES. 
936 Monadnock Building, 
CHICAGO, II1., Sept. 13, 1897. 
DAMAGED BY FIRE.—The electrical supply house of Meter & Gordon at 
Oshkosh, Wis., was damaged by fire on September 9 to the extent of $2000. 
MR. W. R. PINCHARD, who is well and favorably known to the electrical 
fraternity in the West, especially in Chicago, through his connection for about 


eight years with the city trade, recently accepted a position as city salesman 
for the Electric Appliance Company, of this city. 
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MILWAUKEE NOTEs. 


MILWAUKEE, Wis., September 16, 1897. 

MERRILL, WIS.—The contract to furnish the city with sixty are lights was 
secured by the Merrill Railway & Lighting Company at $55 per lamp year. 

A NORTHERN multipolar, s50-kw 200-volt lighting dynamo, direct connected 
to an Alfree engine, will be installed in the Pabst Empire Building, this city. 
Messrs. Rohn & Meyer have the switchboard and feeder contract. 

MESSRS. KEELYN & SMITH, Milwaukee, Wis., are installing a 75-light 
modern Wood arc machine for the Kaukauna Electric Light Company. The 
city will be wired up for forty lamps. The incandescent system is also to be 
overhauled. 

THE FOX RIVER VALLEY ELECTRIC COMPANY has been gtanted 
a franchise to terminate the proposed Neenah-Oshkosh electric road in Osh- 
kosh. A Cleveland man has the contract of building the road, and work will 
now be commenced soon 





COLORADO NOTES. 


DENVER, Col., September 9, 187. 

RESIGNATION OF A VETERAN MANAGER.—Mr. George E. Randolph, 
manager of the Denver Cable Railway Company, has resigned his position. 
He has been connected with the company since the days when the cars were 
operated by horses. 

STREET RAILWAY LINE SECURED.—The Denver Tramway Company 
has secured control of the Montclair electric line, which has heretofore been 
under the control of the Denver Cable Company. The former company pro- 
poses to make extensions of the newly acquired line. 

FESTIVAL ILLUMINATION.—An arrangement has been made with the 
Denver Consolidated Electric Company for a brilliant illumination of streets by 
electric lights during the Festival of the Mountain and Plain, October 6, 7 and 
8 Sixteenth, Fifteenth and Seventeenth Streets will be especially illuminated. 
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Vor. XXX. No. 12. 


POWER FOR CLEAR CREEK MINES.—A power-transmission scheme of 
great importance to mining companies in the Clear Creek Valley is under 
consideration at Idaho Springs. Companies owning water rights along Clear 
Creek propose to utilize the power for generating electricity to be distributed to 
mines and mills. The project will be of especial interest to the mining and 
milling companies which do not possess water rights, as the expense of 
hauling coal is very great. 

POWER FOR MINES.—The Leadville Power & Electric Company has se- 
cured 2000 acres of land, situated 5 miles northwest of Leadville, on the Lake 
Fork branch of the Arkansas, and is now ready to commence work on its 
power-transmission project. The company will build a reservoir, from which _ 
the water will be carried in pipes to a power plant near Malta, the fall being 
about 600 feet. In this station, generators having a capacity of 2500 horse-power 
will be located. The power will be available for use in the mines of Leadville. 

ANNUAL MEETING OF DENVER TRAMWAY COMPANY.—The an- 
nual meeting of the Denver Tramway Company, which controls the electric 
railways of Denver, took place on September 7. The annual report of the 
president, Mr. Rodney Curtis, stated that the physical condition of the com- 
pany’s railways was good, and that its finances were in better shape than at 
any time since the organization of the corporation. Mr. Curtis mentioned the 
fact that a plan had been proposed for consolidating the company’s three 
power houses into one large plant, to be built near the Platte River. The 
reports on this project, made by competent engineers, led to the conclusion that 
if the new station should be built in a central location, equipped with compound- 
condensing engines and modern direct-connected generators, a saving of many 
thousand dollars annually would be effected. He mentioned the fact that the 
present controller equipment on the cars was not economical, and a saving 
could be effected by substituting controllers of a more recent type. The stock- 
holders elected the following Board of Directors: Rodney Curtis, F. A. 
Keener, D. H. Moffat, C. B. Kountze, S. H. Elbert, George E. Ross-Lewin, 
Frank ‘Trumbull, Dennis Sheedy, W. N. Byes, W. F. McClelland, James H. 
Blood, Henry W. Hobson and W. G. Evans. The following officers were 
elected: President, Rodney Curtis; vice-president, William N. Byers; treasurer, 
George E. Ross-Lewin, and secretary, W. G. Evans. 





* SOUTHERN NOTES. 


WASHINGTON, D. C., Sept, 11, 1897. 

TO HAVE ELECTRIC LIGHT.—The authorities of Martinsville, Va., are 
about to install an electric-light plant. 

THE PULASKI TELEPHONE COMPANY, Pulaski, Va., has completed 
its plant, and is about to open for business with forty subscribers. 

NEW SWITCHBOARD.—The Interstate Telephone & Telegraph Company 
at Roanoke, Va., has just installed a larger and semi-automatic switchboard in 
its exchange. 

TO PURCEASE A BALTIMORE TELEPHONE COMPANY.—It is re- 
ported from Baltimore that a syndicate of five Philadelphia capitalists, two of 
whom are connected with the Pennsylvania Railroad Company, is negotiating 
for the purchase of the Home Telephone Company, of Baltimore. 

TELEPHONE AFFAIRS IN RICHMOND.—The session of the Common 
Council on September 7, though not very lengthy, was a business meeting 
from the very start, the most interesting feature of the proceedings being the 
offering of a resolution by Mr. Caskie, instructing the City Attorney to take 
the case of the Southern Bell Telephone Company against the City of Rich- 
mond to the higher United States courts, and providing money for the costs. 
This was heartily adopted. The resolution is as follows: “That the City At- 
torney be and is hereby instructed to take all necessary steps to carry the case 
of the Southern Bell Telephone & Telegraph Company against the City of 
Richmond, lately decided in the Circuit Court of the United States, to the Su- 
preme Court of the United States, if necessary, in order to get a decision fa- 
vorable to the city.” Judge Goff, of the United States Court, heard argument 
in Clarksburg last Saturday, by counsel for’ the City of Richmond and the 
Southern Bell Telephone Company in reference to the motion which the coun- 
sel for the City of Richmond proposed to submit, that the judge should so 
modify the decree as not to enjoin the city from interfering with the Telephone 
Company as to local messages, but Judge Goff declined to so modify the de- 
cree. iy 





ST. Louis NOoTEs. 
ST. LOuIs, Mo,, September 13, 1897. 

ELECTRIC LIGHT AT THE EXPOSITION.—Four dynamos, supplying 
140 arc lights, four supplying 2800 incandescent lights, and four supplying 3400 
incandescent lights, are required to light the St. Louis Exposition, now open. 
There are now nearly 4000 incandescent lights being used in the exposition, 
and the others can be turned on at any time. The Coliseum will be lighted 
from a new dynamo, now being put in. 

TROLLEY CARS FOR BERLIN.—The first foreign order of street cars ever 
received in St. Louis is in the hands of the St. Louis Car Company. It is for 
100 electric trolley cars, much the same as those in use in this city, to go to 
3erlin, Germany. The cars were ordered by the Berlin Consolidated Company, 
the only street railway corporation in the German capital. They are to be 35 
feet long, and will each seat twenty-one persons. In one important particular 
they will differ from American trolley cars, that is in width. Owing to the 
narrow streets in Berlin street cars are necessarily condensed in width. Those 
being constructed by the St. Louis Company will be arranged with double 
seats on one side and single seats on the other. The first consignment will 
probably be sent abroad by November tr. 

THE EDISON PLANT FORECLOSED.—The foreclosure sale of the prop- 
erty and plants of the Edison Illuminating Company, of this city, took place 
at the Court House September 11. The interests represented by $8,000,000 in 
stocks and bonds were closed out to Mr. A. D. Brown, of the Reorganization 
Committee, for $914,000. The property sold consists of two lots and a one- 
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story brick building on Gratiot Street, purchased for $5000; the old Thomson- 
Heisler plant at Seventeenth and Walnut Streets, bought for $12,000; 5930 shares 
of Missouri Electric stock, bought at $50 a share; the Edison plant on Gratiot 
Street; the Municipal plant on ‘wentieth and Locust Streets, and poles, wires, 
conduits and franchises. The old concern will be succeeded by the Missour: 
Edison Eiectric Company, which will be incorporated in a few days with a 
capital stock of $4,000,000. The reorganization scheme has been carried through 
without dissension among interested parties. At present only twelve bonds, 
amounting to $12,000 face value, are held out by owners who have not signified 
their willingness to be a party to the reorganization. The reorganization, it is 
generally believed, however, will be along the lines already published as hav- 
ing been agreed upon by the committee. 





ENGLIsH NOTEs. 


(From Our Own Correspondent.) 
LONDON, September 1, 1897. 

LONDON CAB DRIVERS AND THE ELECTRIC CABS.—Last week a 
large meeting of the Executive Committee of the London Cab Trade Council 
was held, when the question of electric cabs and their probable effect upon 
the cab trade of the metropolis was discussed, and the following resolution was 
finally proposed and carried: ‘That this Council meeting views with disap- 
proval the introduction of electric cabs on the streets of London, and urges all 
cab drivers, in the interests of the industry, to discourage any further develop- 
ment of public vehicles driven by motive power.” After this portentous resolu- 
tion the future of electric cabs is, of course, dcomed! 

A NEW TRUNK TELEGRAPH LINE.—The Post Office is laying down 
an underground telegraph line between London and Birmingham, a distance of 
115 miles. The cable contains seventy-six copper wires, each weighing 150 
pounds per mile. These are laid up in fours and insulated with paper, the 
whole being lead covered. The cable is being drawn into 3-inch cast-iron pipes, 
laid about 2 ieet 6 inches below the surface of the ground. It is probable that 
the method of pumping dry air through the cable will be used to maintain the 
insulation of the line. I believe that the Post Office is experiencing some dif- 
ficulty in obtaining overhead routes, so that it is not improbable that in the 
course of time some of the overhead trunk routes will be used exclusively for 
the telephone service. 

MARCONI TELEGRAPHY.—tThe papers are full of some forthcoming ex- 
periments in Marconi telegraphy, which are to take place between Guernsey 
and the Island of Sark. Sark is the smallest and most picturesque of the 
Channel Islands, having an area of only 2 square miles, and separated from 
Guernsey by an intervening channel 6 miles broad. During the greater part 
of the year Sark is left severely alone, but during the summer months it is a 
most popular resort for those who wish to get “away from the madding 
crowd.”’ Misled by the short distance which separates Sark from Guernsey, a 
large number of people are tempted to make day trips to Sark, but in quite a 
large percentage of cases the proposed stay of a few hours on the island is 
converted into one of a few days in the summer time by reason of sudden fogs, 
and in the spring and autumn by reason of sudden storms. It is just here 
that the cold waters of the North Sea meet the warmer ones of the Atlantic, 
and it is just here also that the tide rises and falls a height of no less than 4o 
feet. As a consequence of this concatenation of circumstances, and in conse- 
quence of the extremely rocky and dangerous nature of the coast, a submarine 
cable tu Sark is practically out of the question, and yet it is urgently needed 
during the tourist season, in order that business men and others detained 
against their will upon the more or less desert island may send news of the 
fact to the outer world. The Sark experiment will, therefore,-be watched with 
considerable interest, not only by those technically concerned, but by the gen- 
eral public, as affording a crucial test of the commercial utility of Marconi 
telegraphy. 





____ General ews, 
THE TELEGRAPH AND TELEPHONE. 


ANN ARBOR, MICH.—tThe new State Telephone Company has begun the 
stringing of wires in this city. 

LAPEER, MICH.—The new State Telephone Company has arranged to es- 
tablish an exchange in this place. 

SHELBY, OHIO.—The People’s Telephone Company is constructing a line 
from Olivesburg to this city via Five Points. From Five Points it is intended 
to extend the line to Shelby, Shenandoah, Greenwich and Shiloh. 

DES MOINES, IOWA.—The Iowa Telephone Company has reduced its 
rates for telephones in the business district from $48 to $24 a year—just one-half. 
This reduction, it is stated, is due directly to the prospective invasion of the 
field by a home company. 

OMAHA, NEB.—The Nebraska Telephone Company on September 15 gave a 
public reception on the occasion of the opening of the connection of its lines 
with those of the American Telegraph & Telephone Company. Communication 
is thus established between Omaha and the principal cities East of the Mis- 
souri River. 

ASHTABULA, OHIO.—The Ashtabula Telephone Company has made a con- 
tract with the Jefferson-Warren Company to make direct connection with the 
exchange at Jefferson. It is proposed to extend the line to Kingsville and 
Conneaut to connect with the new telephone company at the latter place, which 
has about 150 subscribers. : 


ABERDEEN, S. DAK.—The Western Electric Telephone system, which has a 
mileage in Iowa and Minnesota of 2000 miles, has invited the co-operation of 
the Dakota Central Telephone Company, and it is thought that a mutually ad- 
vantageous understanding between the two interests will probably soon be ar- 
ranged. The Western Electric Telephone Company is now building 300 miles 
of line in the vicinity of Glen Cove and Mankato, and also expects to shortly 
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commence the construction of 250 miles of line out of Pipestone, north or north- 
east. Connections with the Dakota Central will probably be made at Orton- 
ville. If co-operation is secured Aberdeen, S. Dak., will be brought into tele- 
phonic communication with Minneapolis, Sioux City, Omaha, and other cities. 


DAVENPORT, IOWA.—In speaking of the opening of the long-distance tel- 
ephone line to Minneapolis, the Davenport Democrat says: ““A formal opening 
was given at the exchange here Tuesday afternoon, a few invited friends being 
present and participating in the interesting event. It is usually the custom to 
open the line with song. Up to this time the company has been forced to 
content itself with such vocal talent as it could find in New York, but now 
that the lines are getting well connected out this way it is able to avail itself 
of the singers who grow here on these broad prairies, where the whole of na- 
ture is a symphony, and everything, even to the price of wheat, is a harmony 
divine. Ed. T. Parmele was the vocalist at yesterday’s soiree. He sang that 
pathetic ballad, ‘The Man Who Sneezed,’ so forcibly and naturally that one 
of the lady operators in Minneapolis caught the whooping cough from listening 


to it. Otherwise the affair moved off without a jar.” 





ELEcTRIC LIGHT AND POWER. 


COFFEYVILLE, KAN.—tThe city is to have an electric-light plant to cost 
$17,000, for which bonds will be issued. 

CARTHAGE, ILL.—The Carthage Electric Light & Power Company has cer- 
tified to an increase of capital stock from $10,000 to $20,000. 

SOUTH WHITLEY, IND.--A stock company has been formed here for the 
purpose of installing an electric-lighting system in this place. 

ROCKVILLE CENTRE, L. I., N. Y.—A special election was held, and it 
was decided that the village shall put in an electric-light plant. 

MORTON, ILL.—The electric-light plant owned by Byer Bros. & Co., valued 
at $14,000, was completely demolished by the bursting of a boiler. 

GEORGETOWN, D. C.—The Potomac Electric Company will issue $500,000 
in bonds. The company, it is reported, will build an extensive plant in George- 
town. 

SAN ANTONIO, TEX.—A combined electrical and water plant has been 
built by Bexar County for the supply of light and water to various county 
buildings. 

ROMEO, MICH.—At an election held here on September 2 it was voted to 
build an electric-light plant at a cost of $13,000. Work on the same will be 
commenced at once. 

SCRANTON, MISS.—A Birmingham (Ala.) firm has been awarded the con- 
tract for erecting an electric-light plant and water works. The cost of the com- 
bined plant will be $20,836. 

* LAGRANGE, MO.—At a meeting of the City Council an election was ordered 
for October 19 to vote upon the proposition to issue $6000 worth of bonds for 
the purpose of establishing an electric-light plant at this place. 

WASHINGTON, D. C.—Sealed proposals for an electric plant, consisting of 
an electric plant, engines, dynamos, switchboards, etc., for the Soldiers’ Home, 
will be received at treasurer’s office, United States Soldiers’ Home, Washington, 
D.C. 

SALT LAKE CITY, UTAH.—Consolidation has been effected of the vari- 
ous electric-light, gas and power companies operating here under the name of 
the Union Light & Power Company. The companies consolidated are the Big 
Cottonwood, the Pioneer and the Salt Lake & Ogden Gas & Electric-Light 
Company. 

FARGO, N. D.—At a meeting of the City Council on September 7 General 
Hughes, of Bismarck, submitted a proposition to establish a new electric-light 
plant in this city, without asking any special privileges or contracts from the 
city. It is said that he is backed in his enterprise by citizens who are dissatis- 
fied with the existing system. 





THE ELECTRIC RAILWAY. 


ALEXANDRIA, IND.—There is a probability that Alexandria will at last 
have a street-railway system. 

SAVONA, N. Y.—The promoters of the Savona electric road have applied to 
the State Board of Railroad Commissioners for a charter. 

MARION, IND.—The Indianapolis, Anderson & Marion Electric Railway 
has been placed in the hands of a receiver, Mr. James L. Bradford. 

PHILADELPHIA, PA.—Lehigh Traction Company surveyors have surveyed 
a line to Eckley from Jeddo, and it is expected that the road will soon be built. 

BATH, N. Y.—The subject of connecting the villages of Jasper, Woodhull 
and Troupsburg, this county, with the outside world by railroad is again be- 
ing agitated. 

CLEVELAND, OHIO.—The franchise for an electric railway, which was 
asked for by F. C. Goodman and the Cleveland & Elyria Electric Railway Com- 
pany, was given to Mr. Goodman. 

PITTSBURG, PA.—The Second Avenue Traction Company is negotiating for 
the purchase of the West Newton & Northern Street Railway Company’s char- 
ter and franchise through West Newton. 

_MIDDLETOWN, N. Y.—It is reported that the Newburg Electric Railway 
Company and the Middletown Goshen Traction Company will be consolidated, 
and an electric railway built between Walden and Goshen. 

ST. JOHNSBURY, VT.—At a meeting of the stockholders of the St. Johns- 
bury Electric Railway here.the amendment to the charter passed by the last 
Legislature for the extension of the road to Lyndonville, was accepted. 

MIDDLETOWN, OHIO.—If Franklin will pay $15,000 and Sidney $8000 
Hamilton (Ohio) parties who have large electric-road interests are understood 
to be willing to put in the $160,000 necessary to build and equip an electric rail- 
road to connect the two places. 
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LEGAL NOTE. 





BUSINESS EMBARRASSMENT.—Three judgments aggregating $10,017 
have been obtained against Mr. George H. Atkinson in favor of the John A. 
Roebling’s Sons Company, on notes secured by bonds of the Home Telephone 
Company, of Trenton, N. J.; the Newark Telephone Company, and the Best 
Telephone Manufacturing Company. 


PERSONAL NOTES. 








MR. CHARLES F. BRUSH, of Cleveland, Ohio, the well-known inventor of 
the Brush Electric system, was made a life member of the British Association 
for the Advancement of Science at its recent Toronto meeting. 

MR. E. TREMLETT CARTER, of The Electrician, London, returned home 
on the steamer “Teutonic,” which left New York on September 15. Mr. Carter 
attended the Toronto meeting of the British Association and afterward made 
quite an extensive tour of the Middle States. He visited Chicago, Pittsburg, 
Cleveland, Washington, Philadelphia, Baltimore and other cities, and spent a 
few days in New York prior to his departure for home. He made a pleasant 
call at the office of THe Evecrricat Worxip. During his stay in New York 
he had the opportunity of enjoying a pleasant chat with Mr. Nikola Tesla, and of 
visiting the laboratory of Mr. Edison at Orange, N. J. Mr. Carter expressed 
great delight and admiration at what he had seen in America, and made fa- 
vorable comments upon the advances made here along electrical lines, especial- 


ly in electric railways. 








Trade and Tndustrial Hotes. 


REMOVAL.—The Chesley Electric Company, whose office was heretofore 
located at 301 Newark Street, Hoboken, N. J., has moved its office to 26 Cort- 
landt Street, New York City. 

MR. WILLIAM A. CANTY, formerly of the screw-machine department of 
the Pratt & Whitney Company, Hartford, Conn., has severed his connection 
with that company, to take the superintendency of the screw-machine depart- 
ment of the Davis & Egan Machine Tool Company, Cincinnati, Ohio. 

X-RAY SUPPLIES.--The Swett & Lewis Company, 11 Bromfield Street, 
Boston, Mass., announces to the trade that it has greatly enlarged and im- 
proved its plant, and that it is prepared to fill orders promptly for X-ray sup- 
plies. 

NEW BOILER HOUSE.—The Berlin Iron Bridge Company, East Berlin, 
Conn., has the contract for the new boiler house, which the New York Belting 
& Packing Company is putting up at Passaic, N. J. The building will be en- 
tirely fireproof, having brick walls, with steel trusses, covered with the Berlin 
Iron Bridge Company’s patent anti-condensation corrugated iron covering. 

A NEW INCANDESCENT LAMP HANGER.—Mr. M. L. Vought, La 
Crosse, Wis., has recently placed upon the market an adjustable hanger for in- 
candescent lamps, which seems to be destined to “fill a long-felt want” in this 
direction. The hanger is sold at a very low price, and is having a very large 
sale. The U. S. Electrical Supply Company, 120 Liberty Street, New York 
City, is the Eastern sales agent. 

SNOW PLOWS.—Messrs. Wendell & MacDuffie, New York City, selling 
agents for the Taunton snow plow, manufactured by the Taunton Locomotive 
Manufacturing Company, Taunton, Mass., report the recent sale of eight of 
their snow plows to the West End Street Railway Company, Boston, Mass. 
This enterprising firm reports other large sales of plows to other companies, 
among which may be named the Rockland & Abington Street Railway Com- 
pay, the Hanover Street Railway Company, etc. 

HOW TO SELECT A DYNAMO.—In circular No. 1049, just issued by the 
Walker Company, Cleveland, Ohio, considerable valuable information is given 
to aid one in the selection of a dynamo. The circular brings out prominently 
the excellent features, both of design and construction, of Walker generators. 
All of the details of construction are well illustrated, and anyone who is look- 
ing for a generator of any size can obtain considerable valuable preliminary 
information on the subject by reading this circular. 

MESSRS. WARREN WEBSTER & CO., Camden, N. J., have received two 
large contracts during the last few days, one to install the Webster system of 
steam heating in connection with the large new Hudson Building, in New 
York City, and the other to install the Webster system in connection with the 
works of the Rand Drill Company, Tarrytown, N. Y. The firm’s works are 
running to their full capacity, and there are a number of large prospective 
orders in sight, which proves the appreciation of the merit of the Webster 
system of steam heating, and allied specialties. 

REORGANIZATION OF THE PROCTOR-RAYMOND MANUFAC- 
TURING COMPANY.—A reorganization has been effected of the Proctor- 
Raymond Manufacturing Company, manufacturer of electrical specialties at 
Buffalo, N. Y. Mr. John Gowans, a prominent business man of Buffalo, is 
the new secretary and treasurer of the company. The company is now getting 
ready for the market several patented specialties in the bell, annunciator and 
similar lines, which it expects will be ahead of anything previously manufac- 
tured. It is also increasing its works to meet the new business now in sight. 

FEED-WATER HEATERS.—Messrs. James Bonar & Co., Pittsburg, Pa., 
general sales agent for the Pittsburg feed-water heaters and purifiers, have re- 
cently received orders for their heaters from the following-named concerns: 
Boggs & Buhl, Allegheny, Pa., <oo horse-power; Hamilton Tin Plate Company, 
West Newton, Pa., 500 horse-power; National Tin Plate Company, Monessen, 
Pa., 1500 horse-power; Dennison Rolling Mill Company, Dennison, Ohio, 600 
horse-power; Carey Electric Light Company, Carey, Ohio, 150 horse-power; 
Fremont (Mich.) Electric Light & Water Works, 150 horse-power. This firm 
is also doing a good business in its other steam appliances. 

AN ATTRACTIVE LETTERHEAD.—A very pleasing novelty in the way 
of a letterhead has just been adopted by the Missouri Telephone Manufactur- 
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ing Company, St. Louis. At the upper left-hand corner of the sheet is an il- 
lustration of the company’s standard telephone printed in colors in imitation of 
the natural color of the wood of which the box is made. The parts of the in- 
strument on the outside surface of the wooden box are represented in their true 
colors, and the effect is attractive in the extreme. The object of introducing il- 
lustrations and other devices on letterheads is to give individuality to the latter, 
and in this instance this quality is remarkably striking, pleasing and unique. 
MR. S. L. NICHOLSON.—Among the latest acquisitions to the force of the 
C &C Electric Company, New York, is Mr. S. L. Nicholson, of Philadelphia, 
who comes to the C & C Company this week to act as city salesman, under 
Assistant General Manager Campbell Scott. Mr. Nicholson has had nearly a 
dozen years’ experience in the electrical business, having made his start in the 


-early days with the Sprague Electric Railway’ Company, since which time he 


has served most honorably and satisfactorily the Wenstrom Company, the 
Short Electric Railway Company, the Cutter Electrical & Manufacturing Com- 
pany and one or two other firms. Mr. Nicholson’s reputation as a gentleman 
and his experience in the electrical business will unquestionably assure his 
proving a most valuable man to the C & C Company, which is now experiencing 
one of the busiest seasons in its history. 

POWER PUMPS.—Efficient power pumps for every service form the sub- 
ject of a very completely illustrated catalogue just published by the Goulds 
Manufacturing Company, of Seneca Falls, N. Y. Pumps of every design and 
for every purpose for which a pump may be used are excellently illustrated, in 
connection with a brief description of the machines. These pumps are used 
for boiler feeding, tank pumping, water works for small cities, electric pump- 
ing, mining, refrigeration, air compression, fire protection, etc., etc. In an- 
other catalogue the Goulds Company illustrates the various applications of its 
pumps, giving views of various installations in which the Goulds pumps are 
in use. These installations are extremely varied and embrace paper mills, 
house pumps, compression tanks, elevators, water works, electric fountains, 
boiler shops, railway yards, mining plants, etc. 

FEED-WATER HEATERS AND PURIFIERS.—The Hoppes Manufactur- 
ing Company, Springfield, Ohio, reports quite an improvement in business 
within the past few weeks, having received orders from the following: The 
Union Traction Company, Philadelphia, three large exhaust-steam feed-water 
heaters, aggregating 8000 horse-power, for the Mt. Vernon station of this com- 
pany, which was recently destroyed by fire; Henry R. Worthington, for the 
Ridgewood pumping station, Brooklyn, N. Y., s500-hp live-steam feed-water 
purifier; Westinghouse, Church, Kerr & Co., for Flushing, L. I., 400-hp purifier 
and 400-hp exhaust-steam feed-water heater; East St. Louis (Ill.) Ice & Cold 
Storage Company, s00-hp heater; Kirkhoff Bros., Indianapolis, Ind., 400-hp 
heater; Live Oak (Fla.) Manufacturing Company, 100-hp purifier; Argentine 
(Kan.) Water & Light Company, 1sc-hp heater; Ames Estate Building, St. 
Louis, Mo., 150-hp heater; Miami Valley Railway, Piqua, Ohio, 200-hp heater; 
Bettendorf Metal Wheel Company, Springfield, Ohio, 1oo-hp heater; Excelsior 
Milling Company, Yankton, S. D., 10o0o-hp heater; Taggart & Son, Knoxville, 
Ia., 75-hp heater. 

A BIG ENGINE AND BOILER BUSINESS.—Among the concerns enjoy- 
ing the fruits of business prosperity is the Murray Iron Works Company, Bur- 
lington, Iowa, as is indicated in the following partial list of recent sales and 
shipments from its works of Sioux Corliss engines and high-pressure tubular 
boilers: One 75-hp Corliss engine and 80-hp boiler to Rockford (Ia.) Electric 
Light Works; one 150-hp Corliss and one 60-hp to Brookfield Electric Light 
Company, Brookfield, Mo.; one 100-hp Corliss to Shannon & Mott Company, 
Des Moines, Ia.; one 125-hp Corliss to the Anchor Mill Company, Cedar 
Rapids, Ia.; one 100-hp Corliss and two 7o-hp boilers to the City of Unionville, 
Mo.; one 100-hp Corliss and two 100-hp boilers to the City of Rock Rapids, 
Ia.; one 80-hp boiler for the Lake Mills (Ia.) Electric Light Works; two 
8o-hp high-pressure boilers for the Oskaloosa (Ia.) Heat, Light and Power 
Company; two 100-hp power high-pressure boilers for the Boone (Ia.) Electric 
Street Railway & Light Company; one 80-hp high-pressure boiler for the Sioux 
City (la.) Water Works; two 100-hp high-pressure boilers for the Monmouth 
Mining & Manufacturing Company, Monmouth, IIl.; one 80-hp boiler for the 
Eldon (La.) Electric Light Station. The company is building a 600-hp cross- 
compound, direct connected, condensing Sioux Corliss engine for the San An- 
tonio (Tex.) Street Railway Company. It is also doing a large business in 
mining engines and boilers for Mexico and the West. 


Business Wotices. 


SELLING AGENCY WANTED, G. Earlie, 150 Nassau Street, New York. . 


THE ILLUSTRATIONS in this issue were made by the Photo-Engraving 
Company, 67-71 Park Place, New York City. 

THE AUTOMATIC ELECTRIC TRACTION COMPANY, Lock Box 1118, 
Chicago, IIll., has purchased Foster’s patent on Electric Supply System for 
Railways (Patented Nov. 27, 1894), with all improvements. Correspondence so- 
licited, plans and estimates made. 

‘TO EASTERN FARM RENTERS—Why pay rent year after year and have 
no farm when you get through? The landlord has your money and the farm at 
the end of the year. Why not go to South Dakota and buy a good farm with 
the money that you now pay for rent? You can get new, rich land near good 
towns on the Chicago, Milwaukee & St. Paul Railway, on easy terms, say 
from $5 to $10 per acre. Buy now and get a share of this year’s crop. For full 
particulars write to H. F. Hunter, Immigration Agent for South Dakota, 295 
Dearborn Street, Chicago, IIl. 

VISITORS TO LINCOLN PARK IN CHICAGO will be delighted with 
the souvenir book of this beautiful spot, now being distributed by the Chicago, 
Milwaukee & St. Paul Railway Company. It is a magnificent publication of 96 
pages, full to overflowing with delicious half-tone pictures of one of Creation’s 
most charming places of resort for citizens of the great republic. No stranger 
visiting Chicago should be without a copy of the “Souvenir of Lincoln Park.” 
It can only be procured by enclosing twenty-five (25) cents, in coin or post- 
age stamps, to Geo. H. Heafford, general passenger agent, 410 Old Colony 
Building, Chicago, Ill. 
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UNITED STATES PATENTS ISSUED SEPTEMBER 7, 1807. 
[In charge of Wm. A. Rosenbaum, 177 Times Building, New York.] 


589,412, AUXILIARY ELECTRIC CONTACT; W. M. Brown, Johnstown, 
Pa. App. filed Feb. 23, 1897. The combination with a contact maker car- 
ried by an electrically propelled vehicle, of a spring-pressed, knife-edged 
contact device in multiple therewith for contacting with the same side of 
the circuit, and means for retaining said device, either in an operative 
position or in an inoperative position as desired. 


589,420. MULTIPLE SERIES SYSTEM OF ELECTRICAL DISTRIBU- 
TION; C. D. Haskins, Brooklyn, N. Y. App. filed June 8, 1806. Ina sys- 
tem of electrical distribution the combination with a source of electrical 
energy of the mains of a working circuit connected therewith wherein the 
translating devices are connected in multiple series between the said mains, 
a compensating conductor, and an electromagnetic device consisting of a 
polarized element and an element energized by differential coils respectively 
connected between the compensating conductor and the mains, and means 
controlled by the_actuation of the said electromagnetic device for maintain- 
ing the balance of the system. 


589,430. SYSTEM OF ELECTRICAL DISTRIBUTION; C. D. Haskins, 
Brooklyn, N. Y. App. filed July 6, 1896. In a multiple-series system of 
electrical distribution the combination with main and equalizing conductors 
of a generator from which the main conductors are led, an_ electromagnetic 
switching device having two relatively movable elements, namely, an arma- 
ture and a magnet, one of said elements being connected with said con- 
ductors and adapted to have its polarity changed as the load predominates 
in one branch of the system or another, the other of said elements being 
polarized in a constant direction, and means controlled by said switching 
device for maintaining a balance between the branches of the system. 

589,431. TELEPHONIC-MEASURED SERVICE SYSTEM; H. V. Hayes, 
Cambridge, and T, C. Wales, Jr., Newton, Mass. App. filed June 23, 1897. 
In a telephone system, the combination with a main telephone circuit ex- 
tending between a sub station and a central station; of a call register at the 
sub station responsive for the registration of a call to two successive op- 
positely directed electrical current impulses traversing the said circuit in a 
definite order; telephone call apparatus at the said sub station organized to 

e establish in the circuit the required initial current impulse of appropriate 
direction, when operated to transmit the. call; and switch apparatus at the 
central station adapted when operated for the answer of said call to estab- 
lish in the circuit the required final current impulse, of direction opposite 
to that of the first. 

589,433. STARTING-BOX FOR ELECTRIC MOTORS; R. B. Hirst, Brook- 
lyn, N. Y., deceased, E. Hirst, administratrix, Brooklyn, N. Y. App. 
filed July 23, 1897. The combination with a resistance box and its lever of a 
switch controlling the main circuit, movable to closed position by said lever, 
a spring tending to open said switch, a retaining magnet adapted when 
excited to hold said switch closed, and means operated by said lever for 
breaking the circuit of said magnet to release said switch. 

589,445. ELECTRIC HAIR SINGER; D. Seide, Hartford, Conn. App. filed 
April 15, 1897. A hair singer consisting of a handle of insulating material, 
a comb of conducting material held by the handle and adapted to be con- 
nected with the wire of an electrical circuit, a wire of comparatively small 
conducting capacity held adjacent to the comb teeth and adapted to be con- 
nected with the wire of an electric circuit, said comb and wire being elec- 
trically connected at one end; a switch borne by the handle for opening and 
closing a circuit through the comb and wire, and means for connecting the 
comb and wire with an electrical circuit. 

589,452. TRAVELING CONTACT FOR ELECTRIC RAILWAYS; W. F. 
Weiss, Stockton, N. J. App. filed April 24, 1897. In combination with the 
conductor and contact pole of an electric car, a grooved wheel adapted to 
revolve freely and contact at its upper periphery with the conductor, the 
means of carrying the said wheel at the end of the contact pole, a trans- 
verse rod adapted to support the said carrying means and to permit of 
lateral movement of the same upon it, and a slotted cylinder as means for 
protecting the rod from contact with the conductor. 


589,485. ELECTRIC RAIL BOND; G. H. Scott, Worcester, Mass. App. filed 
Jan. 26, 1&7. In a rail bond the combination with two metallic rails, each 
provided with a hole to receive a bushing, of bushings held in said holes 
and having recesses in one end to receive a conducting wire, said bushing 
being cut away on one side to allow the conducting wire to be bent closely 
against the side of the rail, and a conducting wire with its ends held in 
said recesses. 


589,543. ELECTRIC MOTOR CAR; H. P. Brown, New York, N. Y. App. 
filed March 11, 1893. The combination with a car, and a motor for driving 
the same, of a double-reduction planet-gear friction-brake mechanism for 
communicating and reducing motion from the motor shaft to the axle of 
the car, said mechanism being provided with two friction-brake wheels and 
brakes, one of said brakes being mounted on the stationary frame and the 
other on a revolving part of the mechanism. 

589,555. TRANSMISSION OF ENERGY BY ALTERNATING CUR- 
RENTS; C. S. Bradley, Avon, N. Y. App. filed March 21, 1896. As a 
means for transmitting periodic currents of uniform rate, a generator having 
a definite rate, a circuit containing a plurality of inductances in multiple 
arc, said inductances being proportioned to render the line resonant with 


the periodic E. M. F. 


580,5577 LIGHTNING ARRESTER; C. S. Bradley, Avon, N. Y. App. filed 


May 28, 1895. A lightning arrester, compftising two conductors in mutual 





inductive relation having two terminals connected to line and two to a 
translating device, said conductors being associated to oppose one another 
in magnetizing effect under the working current passing to the translating 
device, thereby permitting such current to pass freely, but assisting one 
another in magnetizing effect when the line is charged by a lightning 
stroke. 

589,566. LIGHTNING ROD; E. Marshall, Garnett, Kan. App. filed June 1, 
1897. A lightning rod comprising a crown or endless cable, a pair of rods 
or cables connecting with the same and grounded at their lower ends, and 
provided at their upper ends with a plurality of points. 

589,52. ELECTRIC SWITCH; J. B. Smith, A. W. Ferrin and A. L. Clough, 
Manchester, N. H. App. filed Aug. 15, 1896. In an electric switch, elec- 
tric magnets in series with the field current and armature current of an 
electric motor, independent armatures under the influence of said magnets, 
spring-actuated switch blades, a spring attached to one of said armatures 
for holding it normally away from the pole of the magnet traversed by the 
armature current, and means whereby a variation in the armature or field- 
cuircuit causes the switch to automatically open. 


589.617. SIGNAL BOX; A. C. Robbins, San Francisco, Cal. App. filed 
March 26, 1897. In an automatic electric-signal box, and in combination 
with operating mechanism, a spring plate secured to the box independent 
of said mechanism, a brush with which said spring plate normally contacts, 
a lever connected with the mechanism and adapted to hold the spring plate 
in normal contact with the brush and the wires leading to the spring plate, 
brush and clock work whereby the electric current is transmitted through 
the plate and brush and independently of the operating mechanism, or any 
part thereof, when the said mechanism is in a normal or rest position, and 
is shunted through the operating mechanism when the latter is placed in 
operative condition. 



































No. 589,429. MULTIPLE SERIES SYSTEM OF ELECTRICAL DISTRIBUTION. 


589,618. ELECTRIC SWITCH AND CUT-OUT FOR TELEPHONE 
BOXES; A. C. Robbins, San Francisco, Cal. App. filed March 26, 1897. 
In an inclosed telephone, a transmitter, receiver and local battery with in- 
duction coil and connecting wires, a door attached and opening to expose 
the interior of the inclosing box, contacts and a lever fulcrumed between its 
ends, having one portion bent into the path of the door so as to be actuated 
thereby, and the opposite portion having the contacts on its opposite sides 
whereby when one contact is made the telephone apparatus is thrown into 
the circuit, and when this is broken and the other made, the current is 
shunted around said apparatus. 

19. TELEPHONE TRANSMITTER FOR SIGNAL BOXES; A. C. 
Robbins, San Francisco, Cal. App. filed March 26, 1897. The combination 
with a box having an outwardly opening door and a transmitter hinged or 
pivoted therein, of a lug or cleat adapted to contact with and raise the 
outer end of the transmitter by the closing of the door. 

589,624. UNDER-RUNNING TROLLEY FOR ELECTRIC RAILWAYS; 
S. H. Short, Cleveland, Ohio. App. filed July 29, 1896. An under-running 
trolley, comprising a base plate having a central hub, a casting arranged to 
be seated in said hub, a trolley pole being pivotally mounted to swing verti- 
cally, a movable lock for normally locking said hub and casting against rela- 
tive rotation, said lock arranged in the path of the vertical swing of said 
trolley pole, whereby when said pole is depressed said lock is encountered 
thereby and disengaged from locking position, thereby permitting said cast- 
ing to rotate in its seat in said hub, and an elongated contact roller carried 
by said trolley pole. 

ELECTRIC-SAFETY APPLIANCE FOR RAILROADS; E. L. Or- 
cutt, Somerville, Mass. App. filed Feb. 6, 1897. In an electric safety ap- 
pliance for railroads, a track mechanism consisting of an open track circuit 
composed in part of both rails of the track and including a contact plate, an 
‘open-line circuit composed in part of one rail of the track, including a 
contact plate and governed and controlled by the track circuit, and a train 
mechanism consisting of a supply of electricity, an open circuit having a 
brush engaging the contact plate in the track circuit and charging the 
track circuit, a closed circuit having a brush engaging the contact plate in 
the line-circuit, looping in said circuit; a magnet in the closed circuit, and 
a signal operated by the movement of the armature of said magnet. 

589,672, ELECTRIC METER; C. C. Schumacher and A. G. Zamel, Chicago, 
Ill. App. filed May 22, 1897. A device having in combination a recorder 
provided with a balance wheel, a pinion on said balance wheel, a toothed 
segment engaging said pinion, an armature connected with said segment, 
and a magnet for attracting said armature. 

589,674. ALTERNATING-CURRENT GENERATOR; F. H. Sleeper, St. 
Johnsbury, Vt. App. filed May 21, 1896. In an alternating-current genera- 
tor, a continuously magnetized field, each pole divided to present two or 
more divisions to the armature, and shaped to the path of its teeth, a re- 
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volving armature having teeth of nearly the same form and angular breadth 
(measured from the axis of rotation) as the said divisions of the field poles, 
and moving close to them, these teeth separated by depressions of sub- 
stantially the same angular breadth as the teeth, and in combination with 
these elements, circuit-generating coils upon these divisions of the field 
poles, the arrangement and spacing of the whole being such, that for the 
generating coils of each circuit, all the right-hand-wound north-pole divis- 
ions, and all the left-hand-wound south-pole divisions shall, in one position 
of the armature, have its teeth presented to them, and in the next position 
when the armature has moved the breadth of one tooth, all of the left-hand- 
wound north-pole divisions and all the right-hand-wound south-pole divis- 
ions shall have its teeth presented to them, whereby when the armature 
is rotated the magnetic flux is directed alternately through the two oppo- 
site-wound sets of pole divisions, and an alternating electric current is in- 
duced in the generating coils. 

589,693. TROLLEY; F. W. Canales, Portland, Me. App. filed May 21, 1895. 
The combination with a supporting frame having an annular top plate, of 
a cap fitting over and turning upon the top plate, a trolley wheel mounted 
on the cap, and double-acting springs between the cap and top plate, said 
springs having one end connected to the cap and their other ends engag- 
ing stops on the top plate. 

589,702. TROLLEY WHEEL FOR ELECTRIC CARS; J. A. Crawford and 

T. E. Crow, Dallas, Tex. App. filed Sept. 12, 1896. A trolley for electric 
cars comprising a frame, a wheel, a wheel axle, discs eccentrically jour- 
naled upon the axle, lugs upon the discs, and projections upon the frame 
lying in the path of the said lugs. 

380,742. STATIC MACHINE; C. H. Myers and H. C. Rose, South Bend, 

Ind. App. filed Dec. 5, 1896. The combination with a machine for generat- 
ing static electricity, and an inclosing case therefor of means for refriger- 
ating or reducing the temperature of the air in the case. : 

589,745. DEVICE FOR INDICATING ESCAPE OF GAS; M. O’Donovan, 

Boston, Mass. App. filed May 24, 1895. A device for operating an indi- 
cator to indicate the escape of gas, comprising’ in its construction a ther- 
mostat adapted to be influenced by the gas flame, a resistance coil in circuit 
with said thermostat, a supplemental thermostat adapted to be influenced 
by said resistance coil, and an indicator in circuit with said supplemental 
thermostat, all co-operating. 

589,746. ELECTRIC SIGNALING APPARATUS AND CIRCUIT; &. H. 
Owen, C. N. Williams and F. H. Donaldson, Garvanza, Cal. App. filed 
April 22, 1897. An electric signaling apparatus consisting of apparatus at a 
central station comprising a call bell, a battery having one pole connected 
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to the bell coil and to a switch arm, two contact points for said arm, one 
connected to an annunciator and to a wire having branch connection to other 
annunciators, and the second contact to a line wire, having branches to all 
the line stations, a series of circularly arranged numbered contacts, an arm 
to sweep the same, a like series of contacts at each line station, the first 
connected through a line wire and through a bell coil at a line station to 
one of the contact points at the main station, the second through a sepa- 
rate line and bell coil at main station to one pole of the battery, and the 
remainder to line wires leading to the annunciators, a switch arm to sweep 
said contacts, its pivot being connected to a corresponding numbered con- 
tact at the main station and a contact post in line with the second contact 
at each line station, connected by a line wire to one pole of the battery. 


58,747. ANNUNCIATOR SYSTEM; E. H. Owens, C. N. Williams and F. 
H. Donaldson, Garvanza, Cal. App. filed June 18, 1897. In a signaling 
system the combination: with a suitable support of a plurality of pushes 
and push-button contacts arranged upon said support and associated with 
marks or words which identify each one of a series of distant points, a 
series of separate wires, one from each push button being led to one of 
the distant points, a series of switches at said points, each switch consist- 
ing of a conducting arm, to the pivotal support of which one of the sepa- 
rate wires is led, and two contact pieces, each of which is associated with a 
different character or word, two independent wires, each of which is com- 
mon to the contact pieces associated with the same word or character, two 
series of branch wires, one series connected to one contact piece at each 
point and to one of the two wires and the other series to the second con- 
tact piece and second wire, a signaling apparatus having signals responsive 
to both the contact pieces at the distant points and a source of electric 
energy. 

589,760. ELECTRICAL JUNCTION BOX; G. Tailleur, Chicago, Ill. App. 
filed June 7, 1897. An electrical junction box, having holes on one of its 
walls through which the conductors pass in combination with perforated 
flanged bushings projecting through said holes, and the flanges of said 
bushings being secured to the box wall and suitable packing interposed 
between the bodies of the bushings. 

589,783. DASH ELECTRIC HEADLIGHT; J. Kirby, Jr., Dayton, Ohio. App. 
filed Feb. 10, 1897. As an improvement in dash electric headlights, the 
combination with the dashboard of a railway car having an opening cut 
through said dashboard below the top thereof, of an open headlight frame 
registering with said opening and secured to said dashboard and a head- 
light case containing a reflector; a lamp-socket, a lamp socket holder, and 
an incandescent electric lamp held in said lamp socket, the said headlight 
case being carried by said frame and detachably held therein. 


589,785. SURFACE-CONTACT ELECTRIC RAILWAY; J. H. Parker, 


Schenectady, N. Y. App. filed Nov. 18, 1896. In a surface-contact electric 
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railway, the combination of a vehicle, stationary contacts, switch mechanism 
for including the contacts in circuit with the source of supply, coils perma- 
nently connected between each contact and ‘the ground, a contact shoe 
mounted on the vehicle and supplying current to the coil as it advances, 
a magnet mounted at the front of the vehicle co-operating with the coils 
to close the switches, and a second magnet mounted on the rear of the 
vehicle co-operating with the coils to open the switches. 

589,786. CLOSED-CONDUIT ELECTRIC RAILWAY; W. B. Potter, Sche- 
nectady, N. Y. App. filed Oct. 6, 1806. A surface-contact electric railway 
system, comprising a feeder, sectional conductors, a track and electromag- 
net switches for establishing temporary connection between the feeder and 
the successive sectional conductors, each switch provided with a single coil 
in circuit on the negative side of the system, and contacts making direct 
connection between the feeder and the sectional cohductors, each switch 
furnishing current to more than one sectional conductor. 

589,787. CLOSED-CONDUIT ELECTRIC RAILWAY; W. B. Potter, Sche- 
nectady, N. Y. App. filed Nov. 18, 1896. A surface-contact electric rail- 
way system, comprising a feeder, track rails and sectional conductors in the 
roadway, with electromagnetic switches serving to make temporary con- 
nection in sequence between the feeder and the sectional conductors, the 
switches connected between the negative side of the system and ground by 
coils in multiple upon the different switches. 

589,788. CLOSED-CONDUIT ELECTRIC RAILWAY SYSTEM; W. B. Pot- 
ter, Schenectady, N. Y. App. filed Nov. 28, 1896. In a surface-contact rail- 
way system, a single row of sectional contacts, some of which are directly 
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connected to the feeder by the closing of suitable electromagnetic switches, 
while others are connected to ground through high-resistance magnets 
actuating the switches, the high-resistance coils of these magnets forming a 
shunt to the motor circuit, and permanent electrical connections connecting 
each of the motor contacts with more than one of the switches, and each of 
the switches likewise with a plurality of motor contacts. 


589,789. CLOSED-CONDUIT ELECTRIC RAILWAY; W. B. Potter, Sche- 
nectady, N. Y. App. filed Nov. 28, 1896. An electric railway system pro- 
vided with sectional normally insulated contacts, a feeder, switches for con- 
necting the sectional contacts in sequence with the feeder, and electro- 
magnets operating the switches having a pick-up coil in shunt to the 
motor circuit, each switch energizing a plurality of surface contacts carrying 
motor current and each motor contact taking current from more than one 
of the switches. 


589,790. CLOSED-CONDUIT ELECTRIC RAILWAY; W. B. Potter, Sche- 
nectady, N. Y. App. filed Jan. 2, 1897. The combination in a surface-con- 
tact electric railway system, of a series of high potential studs arranged 
alternately in a number of different parallel rows, switches for connecting 
said studs with the line circuit and electromagnets for closing automatical- 
ly the switch contacts. 

589,791. SURFACE-CONTACT RAILWAY SYSTEM; W. B. Potter, Sche- 
nectady, N. Y. App. filed Jan. 25, 1897. In a surface-contact railway sys- 
tem, provided with a car having a storage battery and contact shoes, means 
for turning the car, in combination with means for reversing the connec- 
tion of the storage battery to the contact shoes. 

589,792. CLOSED-CONDUIT ELECTRIC RAILWAY; W. B. Potter, Sche- 
nectady, N. Y. App. filed Nov. 18, 1896. In a surface-contact system of 
supply for electric railways, a safety device comprising an independent 
“ground” adjacent to the sectional conductors, having included in its cir- 
cuit a coil upon the pick-up switch. 

589,794. BRUSH HOLDER; H. G. Reist, Schenectady, N. Y. App. filed 
May 24, 1897. In a brush holder the combination, of a box in which the 
brushes are mounted, an equalizer extending between the brushes, and a 
spring for applying pressure to the brushes. 

589,799. MULTIPLE CUT-OUT FOR TELEPHONE SYSTEMS; A. B. 
Stroyger and A. E. Keith, Chicago, Ill. App. filed Feb. 19, 1896. The com- 
bination with a central station, of a series. of sub stations, an electrical cir- 
cuit common to all of the stations, a switch, a locking device and two mag- 
nets for each sub station, one of the magnets being connected with one of 
the wires and the other magnet being connected with the other wire, and 
means for moving the switch in one direction by one of the magnets and 
causing it to automatically engage with the locking device, and means for 
releasing the switch by the other magnet, and means for completing the 
circuit through either of the sub stations. 








